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THE VIRAL THEORY OF CANCER: 
EVALUATION OF SOME RECENT WORK*+ 


By O. M.D. 


PATHOLOGIST-IN-CHIEF 


AND PROFESSOR OF 


PATHOLOGY 


AND 


E. STATEN Wynne, Ph.D. 


RESEARCH BACTERIOLOGIST AND 


ASSISTANT 


PROFESSOR OF BACTERIOLOGY 


m the Department of Pathology, Division of Experimental Pathology, The University ot 


lexas M. D. Anderson Hospital for Cancer Research, and the University of Texas 


Post-Graduate School 

THERE are 2 types of tumors: those 
from which a virus has been isolated 
ind those from which a virus has not 
The former group 
a small percentage of 
ill tumors and occurs mainly in fowls. 


peen recovered. 


mprises only 


\ virus has never been recovered from 
it human tumor. The “Viral Theorv of 
Cancer” postulates the presence of a 
irus in all tumors as the most signifi- 
int factor in the neoplastic process. 
Peculiar characteristics of 
the virus, which make present methods 
it recovery inadequate, have been sug- 
rested as a_ possible explanation for 
failure to demonstrate a virus in all 
tumors. As Andrewes' has recently em- 


biological 


hasized, pathologists have been par- 


Medicine, Houston 

ticularly reluctant to accept the virus 
theory because of their familiarity with 
the innumerable types of tumors and 
their unwillingness to believe viruses 
could be so widely adapted; whereas 
microbiologists, being less familiar 
with the many types of neoplasia and 
the overt growth characteristics of 
tumor cells, but knowing more about 
the biological characteristics of viruses 
and particularly their ubiquity in na- 
ture, have been impressed with the 
virus theory. Work published in 1949 
on this subject by several authors in 
England?*.'*-14.1%22 has been the topic 
of much discussion; if their conclusions 
were confirmed, additional evidence for 
the theory of virus causation of cancer 


* Presented in part at the Cancer Seminars sponsored by the Arkansas State Cancer Com- 
ission and the Committee of Cancer Control, Arkansas State Medical Society, November, 
49, and in a lecture presented at the April, 1950, Meeting of the Arkansas State Medical 


clety 


+ The preparation of this review was supported in part by an institutional grant from the 
lerican Cancer Society. 
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would be afforded. It is the purpose of 
this communication to review the evi- 
dence for the “Viral Theory of Cancer” 
and discuss the work of the English 
investigators in light of recently report- 
ed work stimulated by their results. 


7 he N¢e oplastic Process with Reterence 
to Carcinogenesis and Sus- 
tained Growth 


Satisfactory biological explanation 
for the phenomenon of neoplasia, par- 
ticularly its initiation and those factors 
responsible for its autonomous uncon- 
trolled growth, is the goal of many 
cancer researchers. Carcinogenesis may 
be defined as the sum total of influ- 
ences concerned in initiating the neo- 
plastic change in somatic cells. A single 
cause is rarely shown, but usually sev- 
g influences exist. For 


eral interactii 


example, mouse mammary cancer has 
been shown by inbreeding  experi- 
ments to be influenced by _ genetic 
susceptibility®. Furthermore the “mam- 
mary tumor agent,” presumed to be a 
virus of extrachromosomal influence?. 
is of prime importance as an_ etio 
logical factor; and finally, certain 


steroid hormones have been 


to exert an influence on the rate of 
development of this cancer’. It is 
impossible to sav that any one of 
these 3 factors is the sole cause for 
mammary cancer in mice. On the other 
hand, a single influence. such as ioniz- 
ing radiation, a tumor-inciting virus, or 
1 chemical carcinogen, mav be. suff- 
cient to initiate the neoplastic process. 
Therefore, such an influence mav_ be 
termed the immediate or “initiating 
cause.” After the neoplastic process is 
started, other factors must perpetuate 
continued autonomous growth. Such 
factors have been referred to as the 
“continuing causes’ of tumor growth". 


In animal tumors of proved viral ori- 
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gin, the virus may be regarded as both 
the initiating and the continuing cause, 
since injection of a cell-free filtrate of 
the tumor is the only influence neces 
sarv to start the growth and the same 
virus can be recovered from the neo 
plastic tissue. 

\ different situation obtains when a 
tumor is induced in a laboratory ani 
mal by a chemical carcinogen. The 
carcinogen which initiated the process 
is not found in subsequent generations 
of cells which mav be transplanted 
ad infinitum in the same strain of ani 
mal. In this instance, the carcinogen 
has been the initiating cause, but the 
continuing cause for subsequent auton 
omous growth is unknown. 

Except in those animal tumors from 
which a virus has been demonstrated 
the continuing cause for the neoplastic 
process is unknown. Two theories. as 
discussed by Andrewes', have beer 
postulated to explain the continuing 
cause for tumors whose etiology is 
unknown. One. known as the “Somatic 
Cell Mutation Theory of Cancer.” as 
sumes a mutation of the somatic cell 
the mutant having the new character 
istic of sustained uncontrolled growth 
That the cell has fundamentally 
changed is self-evident, but that th 
change is caused by mutation of gen 
irr Chromosomes is as vet not proved 
Supporting such a concept, however 
is the fact that ionizing radiation, 
well known carcinogen, is also recog 
nized as canable of producing mut 
tions. An alternative idea to exnlai 


the continued uncontrolled growth 


cancer cells is the presence of a vin 

in the cells. The concept known as tl 

“Viral Theory of Cancer” assumes th 

a propagable virus is present in tl 

cells and causes their unusual growt! 

Evidence for this concept is reviewe: 
in the following section 
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Development of the Viral Theory 


of Cancer 


The early experimental work suggest- 
ing the “Viral Theory of Cancer’ was 
reviewed in 1948 by Kidd!*, Pioneer 
investigators in cancer research have 
had difficulty distinguishing between 
the pathologic changes occurring in cer- 
tain infectious diseases and those char- 
icteristic of neoplasia. The neoplastic 
process was generally regarded as a 
disease sui generis, and if a non-cellular 
etiological agent was recovered from a 
viven disease, it was considered in- 
flammatory rather than neoplastic. Such 

line of reasoning had to be changed 
when it was demonstrated that certain 
inimal tumors having all the charac- 
teristics of the neoplastic process con- 
tained non-cellular filterable substances 

ipable of initiating the same neoplas- 
tic process in a se ‘cond animal, thereby 
establishing a direct causal reli tionship 
between viruses and the neoplastic 
process 

It has, to be sure, frequently been 
difficult to distinguish between neo- 
plastic processes of known viral eti- 
logy and certain non-neoplastic virus 
diseases because of overlapping char- 
icteristics common to both". Fowl pox 
was originally thought to be a neoplas- 
tic process because of the rapid prolif- 
ration of cells and the abnormal 
hanges found in them. However, when 

virus was recovered from these le- 
ions in 1902. it was then classified 
vith the infectious diseases (Cf. Ref. 
16). Fowl leukosis was also originally 
regarded as neoplastic, then was 
rrouped with the infectious diseases 
for a time following the demonstration 

y Ellermann and Bang in 1908 of a 
lterable agent capable of producing 
he disease in another animal’*. It was 
‘t until after viruses were shown defi- 
itely to cause neoplastic growth that 


it was again generally regarded as a 
neoplastic disease. 

Rous in 1911 demonstrated that a 
filterable agent which had been recov- 
ered from a spontaneous chicken sar- 
coma would initiate the growth of a 
similar type of tumor in a second 
chicken, from which the same filterable 
factor could again be recovered**. This 
was the first “unequivocal demonstra- 
tion of a causal relationship between 
a filterable agent and a _ manifestly 
neoplastic process. In 1933 Shope dem- 
onstrated a virus responsible for cutan- 
eous papillomas in western cottontail 
rabbits?’. This is a benign tumor which 
frequently undergoes malignant trans- 
formation, and though the virus has 
not yet been recovere ‘d from the malig- 
nant tumor, the viral cause of the pri- 
mary papilloma and its relationship to 
the carcinoma is unquestioned. It was 
reported in 1938 by Lucké that a spon- 
taneous renal carcinoma in the le opard 
frog is probably caused by a virus's 
Finally, the Bittner “mammary tumor 
agent” influencing the development of 
mammary carcinoma in susceptible 
strains of mice was shown in 1942 to 
be a filterable agent with many charac- 
teristics of a virus?. 

The tact that a virus has been con- 
clusively demonstrated in certain 
tumors of fowls and mammals suggests 
the possibility that all neoplastic proc- 
esses may be virus-induced. In spite 
of numerous efforts by many different 
methods a virus has not been recov- 
ered from human tumors. Gye, Begg, 
Mann, and Craigie™ published results 
of expe riments with animal tumors in, 
1949 which suggest that a virus was 
involved in the etiology of 2 spontan- 
eous sarcomas and 1 carcinogenically 
induced sarcoma of mice. Their experi- 
ments, involving refined techniques of 
recovering the virus from tumor tissue, 
suggested renewed investigation of the 


“non-viral” tumors. 
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Known Characteristics of Viruses to 
Suggest a Causal Relationship in 
the Neoplastic Process 
thought by some to be 
obligate intracellular pari asites, usui ually 
of ultra- microscopic size and having 
special affinity for certain types of cells. 


are intracellular 


Viruses are 


known to cause 
including the 

cytopl: or nuclear 
bodies*> and frequently 

Death of the cell and the 
inflammation of tissue is 
characteristic of the pathologic change. 


changes, formation of 

inclusion 
cell death. 
concomitant 
contiguous 
As was pointed out by Andrewes', 
microbiologists recognize that viruses: 
y distributed in animals 
and plants as latent infections for long 
periods of time, (2) are 


the life of the 
some instances present in the sex cells 


1) are widely 


transmissible 


early in host, and in 


at the time of fertilization, (3) have 

wide host adaptability, and (4) often 

cause active proliferation of cells. 
VIRUS STIMULATION OF CELLULAR 


GROWTH AND DIVISION. Probably one of 
the most characteristic aspects of the 
neoplastic process is the rapid division 
of cells, usually with conspicuous altera- 
tion of the normal cellular This 
cellular alteration the 


principé il bases for histological recogni- 


form 
forms one of 
tion of cancer by pathologists. Exclud 
ing those de finitely neoplastic processes 
as fowl] 


of known viral causation, such 


sarcomas, fowl leukosis, and others 


there are many qui asi neoplastic proc- 
esses caused bv viruses. These fowl 
pox, vaccinia, 


infectious 


are 
contagiosum 
and 
All of these 


common 


myxomatosis, fibroma- 


rabbits. conditions 
the characteristic — of 
rapid proliferation of cells, usually fol 
lowed by regression in size. Pathologists 
have long recognized the neoplastic 
nature of the cellular changes in such 
lesions. These non-cancerous viral dis- 


tosis ot 


have 


eases demonstrate the ability of viruses 


VIRAL 


THEORY OF CANCER 


to cause cell proliferation and growth" 


VIRUS MUTATIONS AND THEIR WIDI 
HOST ADAPTABILITY. One of the chiet 
reasons for many cancer researchers 


and particularly pathologists to doubt 


the viral of cancer has been 
their reluctance to believe that viruses 
were sufficiently to permit 


a distinct strain of virus for each of the 


innumerable types ot tumors seen. 


However, mutation and species adapt- 
ability are widely biologi- 


Many 


may be 


recognized 


cal characteristics of viruses. 


lysogenic bacterial viruses 
strain specific within a given species of 
bacteria. The preparation of vaccines 
for such viral diseases as yellow fever 
and smallpox makes use of the prop- 
adaptability. The 


adapted to the new host with loss of 


erty of virus becomes 
its pathogenicity for the original host 
vet with the apparent retention of its 
Moreover 


has 


antigenic properties 
ability to different 
animal tumors of known viral 

Duran- 
adapta 
Rous chicken sarcoma virus 


ad ipt 
species been 
shown in 
causation. For instance, 

Reynals'® has demonstrated ar 
tion of the 
to ducks. 


the neoplastic process may be explained 


The many different types of 
by virus mutation or adaptation to dif 
ferent hosts. 

Virus 
Viral 
would be most easily explained by the 
presence 


TRANSMISSION EARLY IN LIFI 


causation of congenital tumors 
of the cancer virus in the fer 
tilized ovum. The 


be acquire conge nits lly or early i] 


virus would have t 


life to explain tumors of infancy an 
adolescence. The incidence of types | 
cancer showing a predilection for sp« 
racial 
postnatal infectio1 
As pointed out by 1 


cific age groups o1 


compatible with 


groups 


Andrewes!, 
characteristic pattern seen in some vir 
diseases is the transmission of the vir 
early in life. One of the most strikin 
examples of this is the virus of herpes 
simplex, which is only capable of p1 


1) 


ul 
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ducing infection in early life. The ini- 
tial infection occurs as an acute gen- 
eralized stomatitis, following which the 
virus remains as a latent infection to 
be subsequently activated. A compa- 
rable tvpe of viral transmission in early 
‘followed by a long latent period is 
seen with psitti icOsiS In Various specie Ss 
birds. This infection is usually ac- 
quired during the fledgling period and 
remains dormant for vears, never 
causing active disease until an appro- 
priate stimulus occurs. The virus of 
lymphocytic choriomeningitis in mice 
is transmitted in utero, and in some 
strains of mice every individual of the 
olony will carry the virus in the brain 
vithout manifest clinical disease. Re- 
ent work with the virus of St. Louis 
encephalitis has indicated that this 
irus has as its immediate host the 
ticken mite, Dermanyssus  gallinae, 
vith which it is thought to exist in a 
symbiotic relationship*’. It is passed 
transovarially from one generation of 
mites to the next. The disease in man 
results from sporadic transmission from 
the mite cycle by some intermediate 
host probably a mosquito. Scrapie, a 
disease of sheep, affecting principally 
the central nervous system and the 
skin, affords an example of congenital 
transmission of a virus in mammals. As 
was discussed by Andrewes', this is a 
most unusual type of transmission, the 
virus being carried in the sperm of 
rams and transmitted to the lamb with- 
out infection of the mother. An ewe 
bearing an infected lamb sired by an 
infected ram can subsequently give 
birth to an uninfected lamb if sired by 
i virus-free ram. It may be postulate ‘d 
that a cancer virus might be transmit- 
ted sicinaeaeaiad by the same mech- 
inism. It should be emphasized, how- 
ever, that to our knowledge congenital 
transmission of a virus has not been 
shown for any of the animal tumors of 
known viral origin. 


VIRUSES AS LATENT INFECTIONS FOR 
LONG PERIODS OF TIME. It has been 
shown above that the viruses of herpes 
simplex, lymphocytic choriomeningitis 
in mice, and scrapie in sheep all may 
remain latent during a long period of 
life. Plant viruses, too, may have a sym- 
biotic existence with their host and 
rarely cause disease. Every King Ed- 
ward potato has a latent virus. Another 
example of latent viral infection is 
found in bacteriophages of lysogenic 
bacteria which, although not causing 
visible damage to the host, may multi- 
ply in and cause lysis of a second bac- 
terial species. This ability of viruses to 

cause latent infections could readily 
explain the sporadic occurrence of 
cancer. In such a situation, the virus 
could act as the inciting or continuing 
cause of the disease, or both. 

VIRUSES OMNIPRESENT IN MANY 
species. If the viral theory is correct, 
it must be assumed that cancer viruses 
are widely distributed in the vertebrate 
phylum, possibly existing in every indi- 
vidual of many species. Such a concept 
is reasonable when it is considered 
that a virus is universally present in 
the King Edward potato and in every 
individual among strains of mice affect- 
ed with lymphocytic choriomeningitis’. 

LATENT VIRUS INFECTIONS ACTIVATED 
BY A VARIETY OF STIMULI. Alteration of 
body temperature and generalized in- 
fections with bacteria are some of the 
stimuli which activate the herpes sim- 
plex virus and cause clinical disease. 
Mice infected with the virus of lympho- 
cytic choriomeningitis will develop 
manifest clinical disease following the 
intracerebral injection of a foreign pro- 
tein. This concept is more fully dis- 
cussed by Andrewes!. 


Suggested Modus Operandi for a Virus 
Causation of Cancer in Man 


From the above well known tacts 
about viruses, it is evident that a 
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latent virus, transmitted by one of var 
ious routes and activated by different 
stimuli, could either initiate the neo 
plastic process or be its continuing 
cause. These known tacts about viruses 
atford a reasonable explanation ot such 
tumors as carcinoma of the colon de 
veloping in a person with familial poly 
posis of the colon or carcinoma of the 
liver in a person with hepatic cirrhosis 
to mention but two examples. 

Polyposis of the colon is usually an 
inherited condition and the polyps sO 
frequently undergo malignant trans 
formation that causal relationship to 
the development of the cancer is un 
questioned. In fact, some pathologists 
hold that the two are not separate dis 
eases but a single disease with the 
polyp being the first phase. A virus 
following an inherited pattern of chro 
mosomal design. could be carried by 
either the sperm or the ovum, or both 
Paternal transmission by way of sperm 
would be comparable to the transmis- 
sion of the scrapie virus in sheep. The 
virus in the infected offspring could 
cause the proliferation of cells (a well 
known property of viruses) to form the 
polyp. The development of the carci 
noma could be the final phase of cell 
proliferation started by the virus. or it 
could be activated by some local stimu 
lus from the blood or the contents of 
the colon. 

\ virus could act together with othe 
agents or with some disturbed physio- 
logical mechanism in the activation of 
the neoplastic process. The dual origin 
of some infectious diseases is estab- 
lished. Swine influenza, for example 
requires both a bacterium and a virus 
to produce clinically manifest disease”* 
Neither agent alone will produce the 
disease. Carcinoma of the liver asso 
ciated with hepatic cirrhosis does not 
follow any demonstrable — inherited 
tendency, but a dietary factor is known 
to be important in the development ot 


hepatic disease which is frequently 
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associated with carcinoma. Assuming 
that a cancer virus could be present in 
the liver cells of all persons (as known 
tor certain plant and bacterial viruses 
and assuming that the initiating or the 


contributing cause could come trom a 


ig 
disturbed — intracellular biochemical 
mechanism (as the activation of lymph 
ocvtic choriomeningitis virus in the 
mouse by the injection of foreign pro 
tein), a viral cause for the hepatic can 
cer associated with previous liver dis 
eases is a reasonable hy pothesis. 

Skin cancer in the mouse, induced 
by a chemical carcinogen such as 
methylcholanthrene, requires a differ 
ent type of explanation. A carcinogen 
capable of producing neoplastic change 
in the majority of mice*! must be 
accepted as the most important initiat 
ing cause for that cancer. The carcino 
gen is readily excluded as the continu 
ing cause, since it Is present only at 
the onset of neoplastic transtormation 
ind not in the succeeding generations 
of cells. If a virus assists the carcinogen 
in initiating the tumor, or serves as 
the continuing cause for the autono 
mous cell proliferation, it must be latent 
in all potentially susceptible individ 
uals of the strain 

The carcinogenic induction of mouss 
tumors might proceed as follows: the 
carcinogen acts either directly on th 
somatic cells or indirectly through some 
disturbed body mechanism for ex 
ample, activation of herpes virus by 
altered body temperature). Such a 
disturbance might .activate the latent 
cancer virus, which could either act 
with the carcinogen as the incitin: 
cause or be the continuing cause tor 


the neoplasm 


Evidence Presented by the Kngtish 
Investigators on the Viral 


Theorv of Tumor Genesis 


The reports ol the English investi 


in 1949 have provokes 
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wide comment by workers in the field 
of cancer research. If their conclusions 
were confirmed, the virus theory of can- 
considerably 


cer etiology would be 


strengthened. One of their most recent 


'4 was concerned with an 


contributions 
ittempt to demonstrate a tumor-inciting 
factor of tumor 
tissue. Their premise was that failure to 


recover such an agent from all tumors 


subcellular size from 


may be due to the virus being too 
unstable to survive processes regularly 


filterable 


Other reasons have been sug 


emploved to recover other 
gents 
gested. such as antibodies in the tissue 
masking the virus’ and failure to pro 
ide exactly the right cell pablum. In 
of human cancer. the pablum 


well have to be 


the cast 


might only certain 
cells of human origin and of the cor- 
rect gene 

It was reasoned by 
workers that. if 
he killed by 


lucing 


tic constitution?? 

the English 
the tumor cells could 
variety of procedures 
various combinations — of 


ireezing 
| 


maceration. alteration of pH. 


esiccation. and use of various sus- 


pending media, it might be possible to 
the 


recovetl ible 


Dreseryve 


tumor-inciting agent m 


form. Embrvonic mouse 


t cells were emploved as controls. 


issue 
The cell-destroving processes as out 
lined and three 
nammalian tumors were studied: (1) 
with methvlcho- 
black mouse and 
ipable of homologous transplantation 


thove were utilized 


sarcoma induced 
lanthrene in’ a C57 
in the same strain: (2) a spontaneous 
ircoma Of mammary origin in an R3 
‘train of mice that originally arose as 
but 


trom the carcinoma by repeated trans- 


carcinosarcoma was separated 
plantation: and (3) a spontaneous sar- 
coma of mammary origin similarly iso- 
lated from a carcinosarcoma in a C3H 
Macerated tumor tissue was 
naintained at —79°C. for periods of 24 
hours to 20] 


mouse 


davs. This tissue. when 


njected into mice, induced tumors in 
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from 7 to 21 days. Tumor tissue pre- 
pared with diluents such as cysteine 
in 50% glycerol, 55% glycerol in Ringer's 
solution, distilled water, and 5.3% glu- 
macerated similarly 
frozen for periods from 1 hour to 155 
days. In spite of this additional treat- 
the material still 
tumor-inciting properties and induced 
tumors in from 7 to 35 days. Similar 
results were obtained with tissue sus- 
pended in cysteine or glucose, main- 
tained at -79°C. for 28 to 105 davs. 
and desiccated at —25°C. bv a specially 


cose Was and 


ment. retained its 


designed apparatus", 
The 


tions of 


authors concluded that condi 
their killed the 


tumor cells and the carcinogenicity of 


experiments 


the prepared tissue was probably due 
to a virus which was stable at -79°C 
and 


the other conditions im- 


posed. Emphasis was given to the fact 


resisted 
that one of the tumors had been in 
duced by a chemical carcinogen, and 
latent viral 
have been present in the tissue for the 
carcinogen to activate. 


therefore a agent must 


Critique of the Experiments of Gve 
Begg, Mann. 


and Craigie 


Passev and Dmochowski** and Hieg- 
er'® have recently reported experiment- 
al results generally confirming those of 
the English investigators. However, the 
conclusions of Gye et al. that a virus is 
responsible for the growth of the 
tumor were Tn 
fact, some of the newly presented evi- 
dence indicates strongly that viable 
tumor cells were present in the pre 
pared 

The following points should be con- 
sidered regarding the experiments and 
the conclusions reached: 

1. Macerated embrvonic tissue was 
used as control tissue to test the meth- 
ods employed for destroying tumor 
cells. Despite the fact that rapid 
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growth of embryonic cells has been 
likened to the neoplastic process and 
both have in common rapid division 
with phenomenal increase in the vol- 
ume of tissue, the processes are biolog- 
ically quite different. Neoplasia is an 
growth of cells, while 
controlled’ by a 
most intricate set of tissue organizers 
and other unknown factors. It is 
quently stressed that the susceptibil 


uncontrolled 
embrvonic tissue is 


tre- 


ity of tumors to ionizing radiation will 
vary inversely with the degree of dif 
ferentiation of the cell. However. there 
are notable exceptions to this. Malig 
nant melanoma, which may show every 
characteristic of poor differentiation 
and anaplasia, is more resistant to radi- 
than many adult somatic 
It could be argued that since the cells 
of malignant 


ation cells 


melanoma _ resist radia- 
tion to a greater degree than normal 
cells, the tumor cells used in the experi- 
ments of the English investigators may 
have resisted the physical conditions 
imposed, even though control cells of 
embrvonic tissue were destroved. 

2. Freezing is unreliable as a method 
of destroving tumor cells. Both neo 
plastic and normal cells are known to 
survive for long periods of 
2. Since the publication of the 


experiments of Gve, Begg. Mann. and 


freezing 
time?” 

Craigie'*, their results have been con- 
Dmochowski 
methods of freezir 
However, it was shown that fractional 


firmed by Passev and 


using identical 1g 
centrifugation gave a supernate with 
out tumor-inciting properties; vet the 
sediment was active in the production 
of tumors?*. Moreover. in vifro culture 
of the frozen material grew the same 
type of tumor cells?*. These 2 findings 
led to reiection of the conclusions of 
Gve and his group that an_ inciting 
factor of viral nature was responsible. 

3. There is histological evidence 
that the techniques emploved nrobably 


did not destroy all the cells??:22. Passey 


VIRAL 


THEORY OF CANCER 


unable to dem- 


onstrate intact cells in the macerated 


and Dmochowski wert 


tissue by histological methods invol\ 
ing direct fixation of the desiccated 
the 
reconstituted 


material. However, when 
ated 


diluents regularly employed in the ex 


mace 


tissue was with 
periment and then fixed for histological 
examination, appar ntly intact tumoi 
found? 

Ils by thr 


doubt 


cells were routinely 
1. Desiccation of tumor 
special apparatus devised no 


removed a large amount of water. but 
the prepared material should have 
been analyzed for total water con 
tent=?. Spermatozoa have been shown 
to survive when 90% of the water con 
tent has been removed 

5. Anv question as to the survival of 


cells would have been eliminated if 
the material had simply been passed 
through a coarse filter too small t 


allow the passage O 


in developing the unusual approach 


described above was to destrov. tissu 


cells. but leave the virus unharmed 
Although it was felt by the English 
workers that usual procedures em 


ploved in filtration might be lethal for 
the particular virus involved. it is not! 
at all clear filtration of the ma 
terial through a allowing the 
passage of particles from 1 to 2 but 


would have d 


how 


SCTeCeTI 


no intact cells. 
a procedure 
the 
it could 


does not 


the virus. However. such 


would have prevented possibl 
transplantation of cells. Tf 
that filtration 


remove the tumor-inciting agent. the 


shown such 
case for virus etiology would be much 
stronger. 

excellent 


Conclusions. There is an 


theoretical case that a virus could be 
either the inciting cause, or the con 
tinuing cause, or both, in the mam 
varied types of the neoplastic process 
Mann 


con 


The experiments of Gve, Beg; 


largely 


and Craigie have been 


4 Pee: cells. The intent 
| 
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firmed, but the conclusion reached by 
them that a virus is responsible for 
the growth of tumors does not appear 
justified in light of more recent work 
which has demonstrated that viable 
cells can survive the conditions of simi- 
lar experiments. On the other hand, the 
participation of a viral factor in the 


genesis of the tumors has not been 
disproved. If a continuing viral cause 
could be proved for all types of 
neoplasia, the biological problems of 
the neoplastic process would be im- 
measurably simplified. Research in the 
field could then be directed to multiple 
attacks on a single master problem. 
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TWENTY-FIVE years ago there ap 
peared in this Journal a classic clinical 
discussion of tertiary syphilis of the 
liver by Thomas McCraet, then pro 
fessor of medicine at Jefferson Medical 
College. Since then, only large 
series ol autopsy -proved cases has been 
analyzed from the viewpoint of the 
internist. It is repeatedly stated that 


syphilis is diminishing in 


one 


incidence 
and in importance. This fact, although 
statistically comforting, contributes to 
diagnosis-blindness in the instance of 
the individual patient. 

The manifestations of late 
syphilis through their rarity have be- 
come neglected. Although the liver is 
the commonest organ to harbor a gum- 
ma®, Bockus! has admitted that in a 
decade of study at the Graduate Hos- 
pital of the University of Pennsylvania 
he has been unable to establish a diag- 
uosis of tertiary hepatic syphilis in the 
living patient. Hahn? learned that the 
Johns Hopkins Hospital staff consid- 
ered the diagnosis in only 9 of 73 in 
stances. At Bellevue Hospital, the 
diagnosis was made during life in 3 
cases and suspected in one’. In our 
own series of 79 cases, the correct di- 
agnosis was strongly suspected in 3 
instances and discovered in 2 other 
cases, once with the peritoneoscope 
and once during a splenectomy for 

494 ) 


\ isceral 


the face of the 
simplicity and innocuousness of pres 
ent-day anti-luetic treatment, these ar 
regrettable Our 
interest in this proble m was quit kened 


Bantis svndrome. In 


circumstances. own 


bv a recent failure in clinical diagnosis 


Case 79. H.O 66-vear old single whit 
female clerk noted th nset of ibdominal 
swelling in October, 194 At another hos 
pital scites was noted ind ibdominal 
paracenteses were dor Four Cy des 
hematemesis occurre juiring one blood 
transtusion Because positive serologi 
tests tor syphilis s] was treated tor 6 
months with alternatin ourses of bismut 
ind mapharsen 

She had no sy pt until she entered 
the Los Angeles County Hospital June 29 
1944, because she had vomited about 
quarts of blood. She denied alcoholism and 
had always eaten an ad juate diet. Physical 
examination showed a moderate imount ol 


ascites and the liver edge 


just palpable 
low the right costal margin. Vascular spiders 


searched for but found on an\ 


were neve! 

of her numerous admissions. Laboratory data 
included: hemoglobin, 4.5 gm.; red blood 
cells. 1.900.000: white blood cells, , 950 
urinalysis, normal: serum albumin globulin 


3.2:2.4 gm. per Wassermann and 
Kahn tests, positive. She received one blood 
transfusion and 5400 cc. of ascitic 
removed. 


During the 


fluid wer 
umassed 
a total of 81 hospital admissions for hematem 
esis or ascites or both. She received 88 
blood and had 92 abdominal 
paracenteses from 1 to 15 


SeV eral 


following 5% vears she 


transtusions 


each yie Iding 


liters of a transudate. On occasions 


. 
f 
on 
on 
' 
' 
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the tip of the spleen was felt. Bromsulpha 
lein retention was normal, thymol-turbidity 


was 3 to 7 units on various occasions, and the 


prothrombin time was 67Y to normal. 

On April 22, 1947, porto-caval anastomo 
is was attempted but could not be completed 
because of the dense adhesions. The liver 
was noted to be small and the spleen en- 
larged. Biopsy of the liver was reported as 

wing a normal amount of periportal con 

tive tissue with some increase in round 


ell infiltration. The veriportal central 
| I 


ns were mre itly dilated. 

rhe patient refused blood transfusions and 
died in a state of mental confusion on Jan 
nary 2, 195] 

Autopsy reve iled the liver to weigh only 
1300 om ind to show the classic botrvoid 


hape vf he par lobatum Che spleen weighed 
50 ¢ 
the superior mesenteric vein into the portal 


thrombus extended from 
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quickly, the major manifestations of 
these 3 series are compared in tabular 
form in Table 1 

PaTHoLocic ANaTomMy. The _histo- 
logic unit of tertiary hepatic syphilis is 
a syphilitic nodule, the syphiloma. 
When the blood supply to its center 
is impaired by syphilitic endarteritis. 
caseation occurs and the term gumma 
is applicable. Gummata may rarely be 
single, but are usually multiple, since 
they are seeded by a_spirochetemia. 
The lesions heal with the formation of 
fibrous scars which indent the surface 
of the liver. Given a_ sufficiency of 
gummata and time, the organ is trans- 
formed into the artificially lobulated 


vein. No other organs showed syphilitic in botrvoid liver, or hepar lobatum. 
lvement Rarely is the liver enlarged by tertiary 
rABLE 1 ANALYSIS OF CLINICAL SIGNS AND SYMPTOMS OF HEPAR LOBATUM 
Hahn futhors 
Number of cases 100 73 79 
Number of autopsies 0 66 79 
\ge range 21-70 vr 20-70 vr 22-90 vr 
equally 
Highest age incidence SL-40 vi distributed 61-70 yr. 
Sex 66 M; 34 F $1 M: 16F 13 M; 36 F 
Ratio white! colored 70 W: 30 C 17 W: 40 64 W: 15 ¢ 
Chronic use of alcohol 55%, 1859, 
Fever 81°, 1.39, 
Jaundice 12°, 16°, 
Hematemesi 25°, 
Ascites 11%, 25° 
Palpable liver 16° 
Enlarged left lobe of liver 49°, 
Lumpy liver 290°, 12°; 
Palpable spleen 14°, 
Other luetie lesions 61° 39°; 
Vascular spiders 0 1.3% 
Positive serologic tests SO", 81% 
Coincidental portal cirrhosis 1.5% 


Clinical Material. \fcCrae’s report 
overed 100 patients, 5 of late congen- 
tal svphilis, the remaining acquired. 
Hahn analyzed 66 autopsies of tertiary 
hepatic syphilis. Our study comprises 
79 autopsy-proved cases from the Los 
\ngeles County Hospital from 1928 to 


1949. In order to orient the reader 


hepatic syphilis to anv degree; often it 
is decreased in size. Any or all stages 
from the evolution of the syphiloma to 
the scar of the healed gumma may be 
present in a single liver. 

The fortuitous placement of the 
gummata determines the progress and 
end result of the disease. Placed near 


! 
I 
{ 
id 
} 
ial q 
1S 
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the surface of the liver away from the 
hilum, the lesion does little harm. Con- 
trariwise, if the gumma is close to the 
porta hepatis, the cicatrix that forms 
will embrace the portal vein, and 
cause portal hypertension with its fatal 
sequelae ot esophageal varices and 
ascites. Oddly, the main hepatic ducts 
seem to escape involvement in the cica- 
trix. When jaundice is produced clin 
ically, it is uncertain whether it is 
caused by widespread inflammation or 
by the 
hepatic biliary obstruction*. 


gummata_ producing intra- 

The effect of portal hypertension is 
shown by ascites or esophageal varices 
In our 79 cases, there occurred ascites 
varices in 24 
with rupture in 20). The portal vein 


n 20 and esophageal 
ilone was thrombosed in 3 instances 
the splenic vein singly once, and both 
veins were thrombosed in a single case 

There was no evidence in our series 
of diffuse 
in agreement with Hahn that when the 
affected in late svphilis, the 
gumma or its scar is the onlv intrinsic 
lesion. 


syphilitic cirrhosis. We are 


liver is 


Typical Banti's syndrome of conges 
tive splenomegaly was produced in 2 
cases (No. 19 and No. 67). 

We made no study of 
as a complication of hepar lobatum. 


CLINICAL MANIFESTATIONS. Age. The 


amvloidosis 


patients ranged from 22 to 90 vears. 
with most falling in the 6th decade. 
Thus, hepatic syphilis is compatible 
with a long life. However, in case No 
67 the patient died, at the age of only 
22 years, of hematemesis from esopha 
geal varices shortly after splenectomy 
had been performed (in 1933) to treat 
the frequent hemorrhages. 

Sex. Although the older series® in the 
literature clearly showed a_predomi- 
nance of males, our cases were almost 
equally divided: 43 male and 36 fe- 
males 


rERTIARY 


SYPHILIS OF THI 


Race. Twelve of ou 


patie nts were 


which is 
not an unusual distribution in this hos- 
pital. 
hepar 


Negro and 15 were Mexican 


Svmmers and Spain‘ believe 


lobatum is more common. in 
Caucasians. 


Death from the Disease. Of the 79 


protocols studied, 27 patients (349 
died of the syphilis of the liver. In 20 
(25%) the mode of death was exsan 


cuination from 
varices. In the 
(S.9% 


pensation, similar to or identical with 


ruptured esophageal 


remaining 7 patients 


decom 


death was from hepatic 
the exitus of the patient with ascites 
from far advanced portal cirrhosis. The 
tertiary 
n to be 


portal hvpertension via the produc tion 


most serious complication of 


svphilis of the liver is thus se« 


of esophageal varices and ascites 
Indulgence in Alcohol. Twelve ot 

the patients used alcohol to excess, 7 

of whom died of the luetic liver dis 


ease. 
Prior Hepatitis. In none of our cases 
were we able to ascertain a history of 
hepatitis or previous jaundice 
Acites 


954 of our 79 pati nts 


Ascites was present in 20 


13 of 


S\ philis Six of 


whom 
died of their hepatic 
these patients died of hemorrhage from 
coincident esophageal varices, the re 
maining of henatic failure 
Esophageal Varices. This serious evi 
dence of portal hvpertension was noted 
in 24 patients (30 20 of whom died 
of rupture of the varix. Four patients 


presented unrupture d varicosities at 
autopsy. Hemorrhage from this soure: 
was alwavs a grave sign, since when 
ever a patient began to bleed via hem 
atemesis, his death came from exsan 
guination. Six patients, apparently well 
and active before their sudden vomit 
died within 24 
died after bleeding intermittently fo 
2 to 7 davs. In 9 cases. the fatal hem 
orrhage was preceded by smaller ones 


occurring over months to years. The 


ing of blood hours: 5 
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duration of life after the first hemor- 
rhage, however, was not invariably 
short. The patient in case No. 79 bled 
over a 6-year period, requiring 88 
blood transfusions. In case No. 37 the 
patient died of hematemesis, but at 
autopsy the esophageal varices were 
unruptured and the cause of exsan- 
guination was shown to be erosion of a 
nearby artery by a gumma of the du- 
odenum. 

Jaundice. Jaundice, although neither 
common nor intense, was serious. It 
was evident in 13 patients (16%), 9 of 
whom died of syphilis of the liver. The 
icterus index was below 20 units in 10 
instances. The patient with the high- 
est icterus index, 142, had superim- 
posed acute henatic necrosis. It seems 
that the cicatrizing gumma often stran- 
gulates the portal vein. but never does 
so to the main henatic ducts, since 
dilatation of the biliary svstem was 
never noted in this series and the level 
of icterus was so low. Liver function 
tests were performed in too few cases 
to be of any value. 

of Liver. Livers of normal size 
were in the majority, being present in 
19 (62%) autonsied patients, despite 
the common clinical assumption that 
hepar lobatum produces a grosslv en- 
Although 36° patients 

16%) presented palpable livers to 
their examiners, only 9 livers were 
heavier than 2800 gm. at autopsv. The 
largest liver weighed 3180 gm. In 3 
of the 9 instances of hepatomegalv. 
ilcohol was a contributing factor. One 
of these heavy livers was cirrhotic 

Laennec’s) and one was enlarged by 
congestive heart failure. The clinician’s 
notes gave no evidence that the varia- 
tions in shape of the hepar lobatum 

ould be detected at the bedside. 

Size of Spleen. Although the spleen 
was palpable during life in onlv 9 

11%) of our 79 cases. 23 (29%) spleens 
weighed more than 300 gm. However, 


larged liver. 


only 14 (18%) splenomegalies were con- 
sidered uncomplicated and purely sec- 
ondary to the hepar lobatum. One 
spleen was the site of a gumma. Five 
spleens were enlarged by the portal 
cirrhosis which was prese nt in addition 
to the svphilitic liver. Three spleens 
showed thrombosis of the splenic vein 
or its orifice. 

Serologic Tests. A positive serologic 
test for svphilis was present in our 
series in 64 (S87) of the 73 cases in 
which it was recorded. Two doubtful 
tests, one in a patient with a history 
of anti-luetic therapy, were noted. 
Eight (11%) negative tests were dem- 
onstrated, 3 in patients with a history 
of past treatment. Thus, a history of 
svphilis or its treatment or a positive 
or doubtful serologic test was found in 
69 (95%) of 73 patients. The positive 
serologic test or its equivalent remains 
the leading clue to the correct diag- 
nosis. McCrae* has suggested that the 
serologic test of the ascitic fluid may 
occasionally be positive when the blood 
is negative. 

Syphilitic Involvement of Other Or- 
gans. In 31 (39%) of our 79 cases, other 
organs were involved by syphilis. The 
aorta was most often affected, being 
the site of aortitis in 16 (20%) instances 
and aneurvsm thrice (3.8%). The cen- 
tral nervous system was diseased in 9 
(11.4%) cases. Other organs involved 
ranged over the entire anatomy: lungs, 
lvmph nodes, larynx, nasal septum, 
kidnevs. bone. testes, and stomach. 
Actual gummata were found in the 
spleen, duodenum, adrenals, and cra- 
nium. 

Although the central nervous system 
was involved in 9 instances, tabes 
dorsalis was established only once. 
This conforms with Rolleston’s obser- 
vation that syphilis of the liver is rarely 
found in conjunction with locomotor 
ataxia. Our observations, however, dis- 
pute Bockus’ broad statement that 
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“hepatic syphilis is seldom found in 
patients with neurosyphilis or vascular 
syphilis” 

Fever Although prolonged low 
grade fever is a time-honored svmptom 
of late syphilis of the liver, febrility 
was present in only 1 of our 76 cases 
In this instance, the patient had coin 
cidental congestive heart failure which 
could have accounted for this sign. 

Combined Nutritional Cirrhosis and 
Hepar Lobatum. Five (6.3%) of our 
79 patients, all of them males, showed 
evidence at autopsy of both hepar lo- 
batum and_ hepatic portal cirrhosis 

Laennec’s ). Although only 4 admitted 
chronic alcoholism, the other patient 

Case No. 56) at the time of his death 
was markedly emaciated from hepatic 
decompensation. Combined hepar _ lo- 
batum and nutritional cirrhosis prac- 
tically underwrites the development of 
portal hypertension. All of the 5 pa- 
tients mentioned had either ascites or 
esophageal varices, or both. 

Despit the frequent social coinci 


dence of syphilis and alcoholism, Hahn 


found only 2 instances of combined 
nutritional cirrhosis and hepar lobatum 
in the 66 livers he studied. Rolleston* 
ilso found the combination unusual 

Vascular Spiders. Four (5%) of our 
79 patients pre sented vascular spiders 
3 of whom were admittedly addicted 
to alcohol. Two of these 3 showed 
combined syphilitic and nutritional 
liver disease. Hence, the vascular spi 
ders could be assigned solely to hepar 
lobatum in only 1 (1.3%) instance of 
76 cases. Contrariwise, in Laennec’s 
cirrhosis, the incidence of spider angio- 
mata is 762°. Hence, in a patient with 
liver disease resembling cirrhosis plus 
i positive Wassermann test, vascular 
spiders point to a diagnosis of plain 
nutritional cirrhosis. In a similar cir- 
cumstance, the absence of vascular 
spiders should suggest hepar lobatum, 
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as is evident from the summary of 
Case No. 79 presented above. 

Hepatoma as a Complication. Al 
though nutritional hepatic cirrhosis is 
often followed by primary cancer of 
the liver, there were no instances of 
hepatoma in these 79 cases of hepar 
lobatum. 

Discussion. It is easy to discern, from 
the foregoing clinical résumé, why the 
diagnosis in vivo of late svphilis of the 
liver is so difficult. Gummata mav_ be 
present within the liver and be totally 


silent. A single superficial gumma car 
heal and leave onlv a harmless de 
pressed stellate scar as its memento 
allowing the patient to live out his 
destined life. The patient in Case No 
8 lived to be 90. desnite additional 
luetic aortitis. Sixteen of our 79 cases 
lived bevond, their seventieth vear. and 
19 lived more than 60 vears. Of thes 
35 oldsters, 6 (17%) died from henati« 
svphilis. Yet some die voung. In Case 
No. 66, alreadv alluded to. the patient 
died at 22. Of 18 patients. in this series 


who died between ages 22 and 45 


vears. 9 (507) died of henpar lobatum 

Nutritional portal cirrhosis and Ban 
tis swndrome (in an incidental svph 
ilitic) can mimic the clinical siens and 
svmptoms of hepar lobatum with de 
spairing fidelity. Ascites and esonha 
geal varices are common to both. (For 
once. the Great Imitator is made snort 
of!) Usually the liver is normal in 
size. The spleen may or mav not be 
palpable. Although the pathologist 
finds the liver irregular and nodular 
the clinician rarely finds it possible to 
feel it so. A positive serologic test in 
a patient with a history of normal 
dietary intake who presents signs of 
portal hypertension or unexplained 
light jaundice should suggest the diag 
nosis. The presence of vascular spiders 
should lean the diagnosis away from 
tertiary hepatic syphilis. 
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The notion that the left lobe of the 
liver is enlarged specifically by tertiary 
syphilis of the liver emanates in the 
(American literature from Osler and 
\MeCrae'. The latter found in his clin- 
ical (not postmortem) study of 95 
an enlarged or tumorous liver 
in S9, in 49 of which the left lobe was 
strikingly enlarged by the gumma. 
Bockus! agrees that the left lobe is 
often enlarged, and assigns it to com- 
pensatory hypertrophy as the result of 
scarring of the right lobe. Hahn?, how- 
ever, believes that only chance governs 
the localization of the gummata. Four- 
the 66 livers he examined 
unilobar involvement, 9 left 
ind 5 right. In our series, the right lobe 
larger than the left in 6 


CaSeCS 


teen of 
showed 


was greatly 


livers, and in 6 the left lobe was strik- 
ingly larger than the right. For ex- 
imple in Case No. 2. the left lobe 


vas practic ally absent; in Case No. 62. 
the left lobe was three times normal 
size, whereas the right lobe was the 
size of a fist. This should put to rest 
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a revered, but incorrect, diagnostic 
sign. 

Conclusions. 1. Tertiary hepatic 
syphilis is a difficult diagnosis to estab- 
lish in the living patient. It should be 
considered whenever a patient with an 
adequate nutritional history presents 
a positive serologic test for syphilis 
plus signs of portal hypertension. A 
large liver, unless it is lumpy, is un- 
usual; nearly always the liver is normal 
in size, or small. Jaundice, if present, 
is of slight degree. 
largement of the left lobe of the liver, 
time-honored signs of hepar lobatum, 
were not found to be of diagnostic 


2. Prolonged fever and selective en- 


value in this series. 

3. Hepar lobatum and _ nutritional 
cirrhosis are uncommonly found to- 
gether, despite the frequent associa- 
tion of alcoholism and syphilis. 

4. Vascular spiders, common in nu- 
extremely un- 


tritional cirrhosis, are 


usual in hepar lobatum. 
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OnE of the most difficult questions 
attack of 
is. “What 


are the chances of surviving this par 


to 


acute mvocardial 


answer concerning an 


intarction 


ticular attack?” Mortality rates pub- 
lished in the past 2 decades have 
varied from 9% to 51.5% (Table 1 
These numerous (and contradictory 


reports have considered the influence 
ot 
cardiac 
the 
such 


age, sex 


hypertension, diabetes 
fail 


infarction, 


arrhythmias, 
ot 


on 


congestive 
the 
the 
Impressed with 


ure, location 
immediate 


the 


and matters, 


outcome. wide 


variation in these mortality figures, 

rABLE 1 MORTALITY OF AC 

futhors Year 

( 
Conner, Holt 1980 
( ookse 1985 
Mullens™ 1936 
Master et al 1936 
Master ef a! 1939 
Woods, Barnes 1942 
Rosenbaum, Levine 1944 

Baer, Frankel 1944 

Askey, Neurath 1945 Is 
Chambers‘ 1946 
lredway 1947 
Mintz, Katz 1947 
Wright et al 1948 
Wright et al 1948 
Billings et al 1949 
Gilbert ef al 1949 
Russek 1951 
Russek et al'* 1951 
Authors 1951 


A-All Attacks 
H-Hospital Patients 


+ Control Series 


* Selected Series 


Aided by i 


grant 


from the Mary Weinberger Fund of Jewish Hospital, 


-ENNSYLVANIA 
we decided to look for some additional 
explanation. 

We 


Cases 


first reviewed 1220 consecutive 
of acute myocardial infarction 
admitted to Jewish Hospital, Philadel 

phia, from 1934 to 1950. In this series’ 
the annual varied from 51% 


to 21%, with an average of 34% (Fig. 1) 


mortality 


From our experience with patients 


seen in private practice however, we 


questioned whether the prognosis of 


acute mvyocardial infarction was as 
poor as it seemed from our own o1 
other statistics based solely on hos 


pitalized patients. The thought arose 


EK MYOCARDIAL INFARCTION 
Vo VJ y 
Patient 

\ H-P 16.2 
\ 88.0 
\ H-P 9 0 
\ H-P 16.5 
\ Il 28.8 
\ H 16.9 
H 33.0 
H 0 
\ H 51.5 
4.0 
\ 0 
\ H 22.0 
\ H 24.0 
\ Ht 15.0 
\ H 10.0 
\ H 12.7 
\ H 24.3 
F 2.4 
A H 33.8 


F-First Attacks Only 

P-Private Practice 
Patients 

t Dicoumarol Treated 


Philade Iphia 


U'l 
P67 
28 
POS 
247 
LOO 
368 
240 
LIS 
$24 
204 
220 
— 
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that ye rhaps the type of case selected 


for hospitalization (or bed ‘care at 
home) might in itself influence the 
survival rates. We reviewed therefore 


i consecutive series of cases seen in 


private practice and compared oul 
findings with those cited above. 


Selection of Cases. The electrocardi 


ographic files of one of us (S.B.) 
Which included 3100) tracings taken 
from 1940 to 1950. were reviewed 
from these were selected all electro 


cardiograms which exhibited a pattern 
acute myocardial infare 
furthes 


diagnostic of 


tion. Cases were included for 
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These 182 cases were analyzed with 
regard to age, sex, location of the in 


farction, time seen, the number ol 
infarctions, and the inamediate mor 
talitv rate. 

Data. The age and sex of these 


patients are indicated in Table 3. Males 
comprised 74% of the series, with an 
average age of 54 vears. The average 
age of the women experiencing acute 
mvocardial infarction was 61 vears. The 
age and sex distribution in this series 
is practically identical to that we have 
hospitalized 


patients®, and quite comparable to the 


previously reported in 


PABLE 2. ELECTROCARDIOGRAPHIE CREPERLA OF ACUTE MYOCARDIATI 
INFARCTION 
| ! wooor Mi re tro ard 
with Characteristic Serial Changes Iso 
Il. Single Electrocardiogram 
\. Elevated S-T Segments, Plus 
lL. Significant Q and Inverted T Waves 4 
2. Significant Q Wave Alene t 
3. Inverted T Wave Alone 
B. T Wave Inversion Without S-T 
Segment Elevation, Plus 
1. Death During Immediate Follow-Up ; 
2. Fever, Levkoeytesis, Rapid S. R 
Typical Clinical Characteristics Alen 8 
Potal Number of Cases 


the clinical 


picture indicated an acute episode of 


onsideration only when 


infarction, but in 


no instance was a 
suspicious case excluded when death 
had occurred in the immediate (6 
weeks) follow-up period. Only patients 


riginally seen at home or in the office 
were included. In the majority of these 
patients the medical care was contin- 
ued by their family physicians. 

There were 182 patients who ful- 
filled the above criteria. Of these, 130 
exhibited and serial 
changes diagnostic of acute myocardial 
infarction in 2 or more electrocardio- 
grams. In the remaining 52 cases it 
was possible to take only 1 electro- 
ardiogram. The electrocardiographic 
ibnormalities confirmatory of the clin- 
ical diagnosis in these cases are listed 
in Table 2 


characteristic 


data reported in representative papers 
in the American literature. It is now 
generally agreed that in- 
farction occurs approximately 3. times 


mvocardial 


as often in the male as in the female. 
and from 5 to 7 years earlier. 

Data accumulated in the past con- 
cerning localization of the infarction, 
however, have shown less agreement. 
Undoubtedly, the difference in the 
number and types of leads taken and 
the variations in the categories of 
localization described account for 
much of this discrepancy. Few have 
carried out the detailed correlation of 
necropsy and clinical material found 
in the reports by Blumgart* and 
Myers!*!®. We merely divided our ma- 
terial into anterior and posterior infarc- 
tions in order to compare our data 
with that previously reported by others 
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BAER, 


and by us. In our present series 97 
infarctions were anterior, 77 posterior, 
and in 8 the location was uncertain. 
Most likewise found 
that infarctions slightly 
more frequent than posterior ones. 
We felt fairly certain, therefore, that 
our series of 182 patients treated at 
home were sufficiently similar in age. 


observers have 


anterior are 


the infarction to 
the mortality 
rates with those of patients treated in 
the hospital 


and location of 


permit 


SCX, 


comparison of 


HEINE, 


KRASNOFF: 


the referring physician questioned the 
diagnosis of acute myocardial infare- 
tion, and the patient was not put to 
bed. In 1 patient a fatal cerebral acci- 
dent developed in the 3rd week, in 
another infare 
tion. One patient died of a probable 
additional infarction 


a massive pulmonary 


In the remaining 
S patients, death was sudden and un 
expected. 

Hospitalization was instituted after 
the diagnosis was made in 35 cases 


Some of these patients were hospital 


TABLE 3 AGE AND SEX DISTRIBUTION AND LOCALIZATION 
OF INFARCTION 
Location 
Vo. Per { {nt Post VJ 
(‘asses Cen 
Vo Vo \ 
Male 135 4 70) 438 


We thought it would be of interest 
to determine how promptly these pa- 
tients were seen after the onset of their 
attack. In 51% of 182 patients, 
cardiac examination was completed 
within the first 72 hours of the illness. 
and in 151 (83%) within 7 davs. The 
remaining 31 cases were studied for the 
first time from the 7th to the 26th day 
[In some of 


our 


these 3] patients, the re 
felt that the 
nosis was fairly certain, so that cardiac 
consultation was purposely postponed 
the number of electro- 
cardiograms that might be necessary 

As far as could be determined, 166 
patients were experiencing their first 
attack of mvocardial infarction. 

Our data indicated that 16 (8.57) 
of our 182 patients died within the 
first 6 weeks of their illness. Of the 
16 deaths, 11 were in males and 5 in 
females. Although these 16 cases were 
too few to attempt any detailed sta- 
tistical analysis, certain features are 
of interest. In 5 cases, the patient or 


ferring physician diag- 


to decrease 


ized because of unsatisfactory 
at home. A 


the hospital for the purpose of receiv 


nursing 
care tew were referred to 
ing well controlled dicoumarin therapy 
Apparently few were admitted because 
of the gravitv of the 
only one of these 35 patients died fol 
Death in this 
case was probably the result of another 


situation, for 
lowing hospitalization 
mvocardial infarction 


This mortality of 8.5% 


is one of the lower figures reported 


Discussion. 


in the American literature. Conner and 
Holt? reported 16% mortality in a series 
of 257 both hos- 
pital and Master! 
found an 11% mortality in cases treated 
entirely at home, and when these cases 
limited to patients treated at 
home with their first attack, this figure 
was further reduced to 5.4%. This con 
trasted sharply with his mortality rate 
in 500 hospitalized patients of 28.8%". 
The significant difference in the mor- 
tality of patients treated in the hospi- 
tal and those treated at home, which 


cases selected from 


private practice. 


were 


MORTALITY OF ACUTE MYOCARDIAL INFARCTION HOS, 
50 - | 
| A \ 
| A | \ 
| 40- \ \ | \ 

\ | 
30- \ \ 
a 
| 20 
| 
200 - 
L | 
| 
1° 
| < | 
| 
| 5100 
7 
lo 
| 2 
50 TOTAL CASES 
a ~ 
DEATHS 
Fic. 1.—Yearly mortality rate in 1.220 cases of acute myocardial infarction from 1934 to 
1950. inclusive. 
| 
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& 
wW 
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= 
< 
5 | 
= 
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| MASTERS ET AL | AUTHORS SERIES 
Fic. 2.—Mortality in myocardial infarction in hospital treated and privately treated patients 
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BAER, 


our study 


illustrated 
and Gilbert!® have 

mortalities, and 
Russek'® in a highly selected group of 
a death rate of only 2.4% 
The possibility of dying from an acute 
mvocardial 


demonstrates, is 
2. Wright? 
reported 


in Fig 
also low 


cases noted 


infarction must be some- 
where between these lower figures and 
the higher percentages ranging up to 


cited in Table 1. 


It was realized from the beginning 


that our series might not include th 
tvpe of patient that is usually hospital 
ized that is 


ominous 


ediatelvy. those in 


whom an obvious cardiac 


catastrophe has occurred. those in cat 


diogenic shock, those collapsing on th: 


street, and similar cases. In contrast 
to these, however, is the greater num 
ber of milder cases that todav never 


reach a hospital. With the degree of 
improvement in our clinical 
trocardiographic diagnosis that has oc 


curred in thi 


ind elec 


past decade. manv of the 
less severe ¢ now being recog 


nized early 


ses are 
not un- 
studied at 
more old and fully 
healed mvocardial scars. Manv of thes« 
old 


quite 


Furthermore. it is 


usual to find in hearts 


necropsy one O! 
have been 


mvocardial infarctions 


benign or even entirely unsus 
It is also well agreed 
with the first attack 


recurrent 


pecte d ( linic ally 
that the 


IS less 


mortality 
than with 
It is apparent that the inclusion in any 
study of these milder but 
definite cases of acute infarction would 
appreciably lower the present accepted 
mortality 


seizures 


nonetheless 


rates. 
Friedberg® in his recent text has sug- 


gested that the actual mortalitv rate 
of acute mvocardial infarction (from 
first attacks) would not greatly ex- 
ceed 10%. if the milder cases usually 


treated at home bv the family phvsi- 
cian were included. Master'?. Boas?. 
Sigler*® and Scherf and Bovd!® have 


expressed similar viewpoints. 


HEINE, 


KRASNOFI 


The determination of the actual mor- 
tality 


tion is of more than 


rate of acute mvocardial infare 
academic interest 
Today, one of the commonly accepted 
procedures in treatment is the routine 
administration of dicoumarin for 3 to 
6 weeks. We feel that one of the rea 
the increased number of pa 
admitted to the 


acute mvocardial infarction in the past 


SOnS tor 
tients hospital with 
few vears has been this enthusiasm for 
the administration of anticoagulant 


the rapv. If the actual mortality is closet 


to the figures reported by Master'?, by 
Gilbert!’ and bv us. then the need for 
routine hospitalization ind routine use 


The 


economic and medical implications of 


of dicoumarin seems questionable 


this are oby 
It is our feeling that the actual mor 
tality ot 


must be reassessed in the 


mvocardial infarction 


light of our 


acute 


present knowledge and improved diag 
nostic skills. Consideration must be 


admitted to 


not 


that the 


given to those cases 


the hospital. We believe prog 
nosis is not nearly as Ominous as most 
patients and many physic ians. believe 
If our findings are confirmed. it may 
be necessarv to re-e\ iluate the pres 


ently recommended methods of treat 
ment of acute mvocardial infarction 

Summarv and Conclusions. 1. In a 
series of 182 patients with acute mvo- 
cardial infarction seen in private prac- 
tice. the immediate mortality rate was 
8.5%. 

2. This 


trasts sharply with most figures based 


mortality rate of S.5% con 


on hospitalized patients alone 


3. The apparently more favorable 


prognosis of acute mvocardial infarc- 


tion. when all cases are considered 


casts doubt on the advisability of rou- 
tine hospitalization and routine anti- 


coagulant therapy 


Med 


Askey, J. M., and Neurath, O.: Am. Heart J., 29, 575 
Ann. Int. Med., 20, 108, 

r., Kalstone, B. M., Spencer, J. L., Ball, C. O. T., 
1949. 
Blumgart, H. L., Schlesinger, M. J., 
ind Boas, N. F.: 


Baer, S., 
Billings, F. 


Boas, 


Conner, L. 


Gilbert, N. 


Master, 


Myers, G. 
Moyers, G. 


Rosenbaum, F. F., 


Russek, 


90. 195] 


Schert 


Sigler, L. 


MORTALITY 


ind Frankel, HL: 


Am 


C., Fenn, G. 


ind Boy d, I 


M.: Letter to the Editor, ] 


Med 


OF ACUTE 


MYOCARDIAL 


INFARCTI 


REFERENCES 


Am 


Assn., 


Heart J. 


R., and Nalefski, L. A.: 
Master, A. M., Dack, S., and Jaffe, H. L.: 
A. M., Jaffe, H. L., 
Mintz, S. S., and Katz, L. 
Mullins, W. 


N.: Arch. Int. Med., 


A.. and Heratzka, T.: 


A., and Staper, B. E.: Ibid., 36, 55 
and Levine, S. S.: 
Zohman, B. 


L., Wake, L. G.. 


3, 705, 


104, 2063, 1935. 


Arch. Int 
and Doerner, 


Am. Med. Assn 


75, 1945 
1944. 


1946 
1930 


B. Saunders 


80, 205, 1947. 


L.: Pennsylvania Med. J., 39, 322, 1936. 
B., Klein, H. 
B., Klein, H. 


Am. Heart J., 36, 
Med., 68, 913, 


Tredway, J. B.: Pennsylvania Med. J., 5, 280, 1947. 
Woods, R. 
Wright, I. 


M., 
S., 


and Barnes, 
Marple, C. 


A. R.: 
_ oe and Beck, D. F.: 


Am. Heart J., 24, 4 


1942 


Ibid.. 36, SOL, 


and Davis, D.; Am. Heart J., 19, 1 
) Chicago, Year Book Publishers, 1949 
6. Chambers, W. M.: New England J. Med., 235, 347, 

A., and Holt, E.: 
Cooksey, W. B.: | 
Friedberg, C. K.: Disease of Heart Philadelphia, W 


and Meneely, G 


1950, p 


$35, 


1948. 
1944. 
A. A.: J. 


1948 


J. Am. Med. Assn., 14, 892, 
Arch. Int. Med., 64, 767, 
and Dack, S.: Am. Heart J., 12, 549, 1936. 


1939 


1948. 


Am. 


145, 1004, 1951. 


1940 


176. 
1949. 


Med. Assn.. 


Cardiovascular Diseases, Philadelphia, J. B. Lippincott Co.., 


. R.: Am. 


l 
| 
LO 
19 
14 
15 
16 
18 
145, 
| 
| 
| 


THE EFFECT OF 


ACIDOSIS AND 


ALKALOSIS ON THE PLASMA 


POTASSIUM CONCENTRATION AND THE ELECTROCARDIOGRAM 


OF NORMAL 


By B 


Danie W 


LEWIS, 


AND POTASSIUM DEPLETED DOGS* 


Anrams. M.D. 


AND 
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\ RELATIONSHIP between intracellu 


lar and extracellular potassium equi 


librium and acid—base balance has 


been recognized in experimental! 


and clinical states. Darrow and _ his 


issociates!® have shown. by analvses of 


the serum and muscles of rats. that 
under certain circumstances the con 
centration of bicarbonate in serum 


intracellular sodi 
with intracellular 


Hypochlo 


varies directly with 


um and inversely 


potassium concentration. 


remic alkalosis associated with potas 
sium depletion has been frequently re 
ported?! 1.2428, 82,37 


of alkalinizing solutions in dogs results 


The iniection 


in a decrease in serum potassium con 


centration On the other hand. elk 
ited concentrations of serum potas 
sium have been described associated 
with metabolic acidosis*®. Asphvxia in 


dogs'*. and both asphvxia and 10% car 


bon dioxide inhalation in cats®. result 
in an increase in the serum potassium 
concentration 


The 


seen in experimental acidosis and alka 


electrocardiogranhic chaneves 


losis are strikingly similar to those ob 
served in cases of hvpernotassemia and 


hypopotassemia, respectively. In gen 


This work 


+ Postdoctorate 


is aided by 


eral. alkalosis produced by voluntary 
by the 
tion of sodium bicarbonate’, or by 


alkalies** 


by reduction in the umplitude of the 


iInges 


the 


IS ACC ompanied 


hyperventilation 
injection of 
T waves and sometimes with lengthen 


of OT 


produced bv exercist by 


while acidosis 
the 


tion of ammonium chloride?, or by 


ing intervals 
mYves 
the 
injection of acids”° is accompanied by 


the 
similar to 


an increase in the amplitude of 
T waves. These findings are 
the changes noted by us and bv others 
in studving the effects of disturbances 
in plasma potassium concentration on 
the electrocardiogram* 

Because of these important but un 
the fact 


that clinical cases ac¢ ompanied bv dis 


correlated observations and 


turbances in acid—base balance are 
usually complicated by factors which 
tend to the the 
imbalance itself, we felt it desirable to 


the effects of acidosis and alka 


losis on the plasma potassium concen 


obscure influence of 


study 


tration and the electrocardiogram in 


1 series of controlled experiments 


Materials and Methods. Mongrel dogs 
weighing between 10 and 14 kg. were used 


Thev were fed once daily with a commercial 


a grant from the U. S. Public Health Service 
Research Fellow, National Heart Institute. U 


S. Public Health Service 


** Present Address: Heart Station, Jefferson Hospital, Philadelphia, Pa 
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lo reduce the error introduced 
by individual variations, the same dogs were 
sed in the 
ossible \ 


llowed for the Sc 


inned ( how 


different experiments whenever 


suitable recovery period was 


animals 
Metabolic acidosis was produced in normal 


logs by administering 4% ammonium chloride 


lution, and metabolic alkalosis, by adminis- 
tering 5% sodium bicarbonate solution. In 
ch case 10 ce. (7.5 mEq. of the former and 


6.0 mq. of the latter) per kg. of body weight 


were given through a Levine tube every 2 
ours tor > closes Betore each dose, and 2 

urs after the last dose, an electrocardiogram 
vas taken and 10 to 12 cc. of heparinized 
lood were obtained under oil from the 

noral artery for the following studies: pH, 
nd hematocrit on whole blood: and carbon 


,ide—combining power and the concentra 


potassium, chloride, and phosphate 
The whole blood pH was 


measured by 


the plasma 


mediately a glass electrode 


i Beckman pH meter without exposure 
ir and at room temperature, with a 
rection of 0.0] pH for each de 
low The carbon dioxide—combin 


method 
portion of the 


power was determined by the 


f Peters and Van Slyvke27, A 


men was then placed in a Wintrobe tube 
r the determination of the hematocrit and 
remainder of the specimen was centri 
ed at low speed for 5 minutes to obtain 
e plasma. Plasma samples for potassium de 


rminations were first deprote inized with tri 


1. Appropriate dilutions were 


hloracetic acl 
hen compared with standard solutions using 


Beckman flamx photome ter. Chlorides were 


letermined by thre method of Schales and 
Schales®®. Phosphates were determined by 
he method of Fiske and Subbarow!6 


(DCA)® 


same dogs after 


Desoxveorticosterone acetate 


of the 
rest period and to fresh animals in 


was 
Iministered 
suitable 
rder to deplete the body potassium. Twenty- 
ve milligrams of DCA in oil were injected 
daily for 10 to 14 davs. No 
ttempt was made to control the potassium 
take, although the fasted the 
iv before the experiment. After the plasma 
ittassium concentration lowered to a 
nge of 2.3 to 3.3 mEq./L. control values 
f the plasma electrolytes were obtained 
cidosis was then produced as before in 5 
nimals. Since the potassium depleted dogs 
ere in mild alkalosis as mentioned below 
e alkalosis acutely aggravated in 5 
nimals by the administration of sodium 
carbonate as previously described. 


“Cortate,” 
rsey 


ntramuscularly 
dogs were 


was 


was 
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Results. Control studies on the 
plasma of the dogs showed the follow- 
ing (Tables 1 and 2): The chloride con- 
centration varied between 106 and 
118 mEq./L. (mean, 111 mEq./L.); the 
potassium concentration varied be- 
tween 3.9 and 4.3 mEq./L. (mean, 4.1 
mEq./L.); the phosphate concentration 
varied between 2.2 and 6.6 mg. per 100 
ce. (mean 3.9 per 100 ce.); carbon di- 


oxide—combining power varied be- 
tween 44 and 56 volumes per 100 ce. 
(mean, 49 volume per 100 ce.): and 


the pH of the whole blood varied be- 
tween 7.28 and 7.48 (mean, 7.36). 
Treatment with DCA by the method 
described above resulted in typical 
namely, a the 
plasma potassium concentration, an in 


changes. decrease in 
constant decrease in the phosphate 
concentration and an increase int 
the carbon dioxide—combining power 
averaging 11 volumes per 100 cc.). 
The results of the administration of 
ammonium chloride solution are given 
in Table 1. In general, the results ob- 
tained in normal dogs and in potassium 
depleted animals are similar. The pH 
and the dioxide—combining 
power fell sharply while the chloride 
concentration increased. A distinct rise 
in the phosphate concentration oc 
curred in 9 of the 10 dogs in which it 
was determined. In dog 963 there was 
no significant change in the phosphate 
concentration. The hematocrit values 
did not change consistently. The 
changes in plasma potassium concen- 
tration are shown in Fig. 1. In both the 
normal and potassium depleted dogs 
the potassium concentration rose. The 
maximum increase above the control 


carbon 


level averaged 17%. 

The results of the administration of 
sodium bicarbonate solution are given 
in Table 2. There was a consistent rise 
in the carbon dioxide—combining 
power. The pH rose significantly in the 
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/ 
Norman De 
112 
11S t 0 
120 
12 6.1 
10S 
116 
125 ¢ 
124 6 2 
104 5.8 
111 6.38 
106 2 
10] 1.9 
118 2.4 
115 
120 
121 
119 2 
10a 
117 
124 
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sium 
116 2.) 
118 
119 6 
135 1.1 
106 5 
122 2.5 
124 >. 4 
152 
112 
120 
5.0 
133 5.8 
115 $3.7 
125 
128 >.d 
131 6.3 
116 2.9 
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narroy and 
tchin 
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PABLE 2.- SUMMARY OF CHANGES CAUSED BY ALKALOSIS 


] CO K Cl PO, 
pil Vol./ 100 ce mkq L mg L100 ECG 
(. ALKALOSIS IN Normat Docs 
) oo OS 1.5 No significant change — o« 
$2 108 1.5 curred 
38 3.9 108 4.2 
6 7.36 36 76 3.8 108 +. 1 
0 $2 116 3.8 No. significant change oc- 
4 +4 72 115 curred 
( SS 110 3.7 
7.29 $2 115 3.5 Initially upright T-waves pro- 
6 66 114 3.2 or inverted 
( ) 70 9 114 +. 1 
7.34 IIS 27 T-waves slightly taller at 
7.38 78 117 2.5 2 hours; slightly diminished 
72 2 1 at 4 and 6 hours 
26 108 2 8 
2 $2 112 2.3 Progressive reduction in am 
+1 +7 OS 112 2? 6 plitude of T-waves 
( SY 109 $3.2 
DD. AnKALOsIS IN) Porasstum Dogs 
Go $2 112 2.1 Initially upright ‘T-waves be- 
) 72 27 108 came lower and notched 
( 0 SS 4 
79 0 ( 60 105 Initially upright T-waves be- 
26 100 came progressively lower, 
22 92 notched and inverted. 
( as » 0 9) 4.2 
S4 () tl oo 2.4 112 2.5 No change except appearance 
+7 SO 8.0 of premature ventricular 
' bl 76 2.2 112 3.2 contractions at 2, 4, and 
24 111 6 hours 
0 2.3 112 T-waves became flattened’ 
9 1 Sv 2.2 111 4.5 notched and inverted 
+4 oS 24 105 1 
( £5 106 2 1 109 2.2 
L002 0 7.43 oY) 62 2.7 116 3.3 Initially upright T-waves be- 
7.41 26 116 3.4 came flattened) and, in 
17 S4 24 108 some leads, inverted. 
( 7 42 47 SS 2.3 1 


iormal dogs but showed little added 
hange in the potassium depleted ani- 
nals. The phosphate concentration 
howed very little change in the nor- 
nal animals but a slight rise occurred 
n the potassium depleted dogs. The 
hloride concentration changed very 
ittle in 8 of the animals, but fell 10% 


09 


and 15% in the other two. The hemato- 
crit value fell an average of 4% and 3% 
at the 4th and 6th hours in the normal 
dogs, but otherwise did not change 
consistently. The changes in plasma 
potassium concentration are shown in 
In both groups of dogs the 
potassium concentrations fell. The 


Fig. 
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Fic. 2.—The effect of metabolic alkalosis on the carbon dioxide—combining power and plasina 
potassium concentration. Solid lines, CO, in vol./100 cc.; broken lines, K in mEq./L. Each 
symbol applies to an individual dog. The appearance of the symbol on a number of the graphs 


means the same dog was used. 
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cle tern 


iaximum decrease averaged 17% be- 
low the control level. 

In Fig 
trations are plotted against the whole 
blood pH in the 2 
rroups of experiments. A linear rela 
ionship between the hvdrogen 


3 plasma potassium concen- 


determinations 
ion 
oncentration and the plasma potas- 
lum concentration Is seen. 
changes are 
noted in Tables 1 and 2 and typical 
xamples of these changes are pre- 
An increase in 
the amplitude of the T waves occurred 
{ of the 6 normal dogs and in all 
» of the potassium depleted dogs, when 
the animals were made acidotic; and a 
lecrease in T wave amplitude, often 
a notching of this 
seen in 3 of the 5 normal 


Electroc ardiographic 


ented in Figs. 4 and 5. 


ccompanied by 


ave, Was 


logs and in 4 of the 5 potassium de- 
dogs when alkalosis was 
The potassium depleted ani- 
als generally had low or notched T 
aves prior to the induction of acidosis 
the changes which oc- 


leted 


ed 


r alkalosis: 


ination for the normal dogs (left) and the potassium depleted dogs (right) 


curred, however, were in the same di- 
rection as in normal animals. 
Discussion. continued 
urinary loss, even in the face of dimin- 
ished body stores, a potassium deficit 
will occur if adequate intake is not 
When the loss due to a 
negative balance is augmented by ex- 


Because of 


maintained. 


cessive loss in vomitus, diarrheal stools. 
drainage tubes, or by potassium ex- 
creted as a result of abnormal losses 
from tissue cells, the development of 
an overall deficit is much more rapid. 
Thus the mechanisms of hypopotas- 
semia observed in diarrheal disease of 
infants'', recovery from diabetic aci- 
dosis**. vomiting*, postoperative states’. 
some cases of nephritis®, and in pa- 
tients treated with ACTH and corti 
sone*? are, for the most part, clear. 
Similarly the cause of hyperpotassemia 
observed in most cases of nephritis is 
apparent. However, the plasma potas 
sium concentration does not necessarily 
reflect the total body store. The blood 
level is influenced by many factors, 
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Fr } The effect of acidosis on the electrox irdiogram ot a potass n cde ple ted dog 
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Fic. 5.—The effect of alkalosis on the electrocardiogram of a potassium depleted dog 
Numbers at the top of figure refer to cardiographic leads 2, 3, CR2, CR4, and CR6 
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including movements of this ion across 
the cell membrane. 


The work that 
acidosis or alkalosis per se may influ- 


present suggests 
ence the transfer of potassium into and 
out of the cells. The results obtained 
in the experiments with normal dogs 
and with potassium depleted dogs are 
similar. This suggests that the potas- 
sium transfers are independent of the 
original plasma potassium concentra- 
tion or of the total body potassium. In 
the case of the acidosis experiments, 
there was a regular and significant in- 
crease in the plasma potassium concen- 
tration. This rise could have resulted 
trom: | 2) a di- 
the 
kidneys, or 3) an accelerated release of 
the 
centration might have resulted from a 
diuretic effect of this salt, or the ab- 
sorption of fluid by the red cells known 


to 


hemoconcentration, 
minished excretion of this ion by 


potassium from cells. Hemocon- 


when the acidity of the me- 
dium is increased. This factor can be 
excluded, however, as the hematocrit 
value did not rise. It seems unlikely 
that the 


would be decreased under the circum- 


renal potassium excretion 
stances of the present experiment  be- 
cause Sartorius, Roemmelt, and Pitts?" 
have shown that in acidosis induced by 
ammonium chloride in human subjects, 
there is an increase in renal potassium 
excretion while the serum concentra- 
slightly elevated. 
noted an 


normal or 
Gamble" 
potassium excretion when acid produc- 
ingested. We feel. there- 
that the results suggest that the 


mcrease 


tion is 
also increased 
ng salts are 
tore 
concentration 
observed with acidosis was caused by 


potassium 


transfer of potassium from the cells 
into the extracellular space. In the 
case of alkalosis, the results must be 


interpreted more cautiously. Except 
when. the initial plasma potassium con- 


centration was very low. a consistent 
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and definite decrease in potassium con- 
centration occured after the develop- 
ment of alkalosis. This decrease in con- 
centration could have been the result 
of 1) hemodilution, 2) increased renal 
excretion, or 3) entrance of potassium 
the Hemodilution is con- 
sidered because a hypertonic solution 
administered and because red 
blood cells tend to lose fluid when the 
medium is rendered alkalotic. How- 
the chloride concentration and 
the hematocrit values did not change 
sufficiently to render this possibility 
likely. Neither of the other alternatives, 
however, excluded. Singer, 
Clark, Crosley*! noted an_ in- 
creased potassium excretion and a 
diminution in the serum potassium con- 
when hypertonic sodium 
bicarbonate was injected intravenously 
in human subjects. Any suggestions as 
to what became of the potassium re- 
moved from the plasma would be pure- 
ly speculative. It is interesting to note, 
however, that the linear relationship be- 
tween the potassium concentration and 


into cells. 


Was 


ever, 


can be 
and 


centration 


the hydrogen ion concentration was 
maintained for both acidity and alka- 
linitv. In view of the fact that other 
workers have obtained similar results 
when acidosis and alkalosis were in- 
duced by other 9,14,17,20,23,26, 


88,39 this relationship is especially im- 


means‘ 


portant. 

In general, the electrocardiographic 
changes were similar to those previ- 
described both studies on 
the effects of experimental acidosis and 
alkalosis?:7-9.7° and on the effects 
of hyperpotassemia and hvpopotas- 
 [n- 
creased amplitude of the T waves was 
observed in the acidosis experiments 
which were associated with a rise in 
the plasma potassium concentration. 
Decrease in the amplitude of the T 
waves occurred in the alkalosis experi- 


ously 


23,38,39 


semia, 
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ments in which the plasma potassium ammonium chloride and sodium bicar 
level fell. Such findings have been  bonate solutions, respectively. 


° >] ) . 
ascribed to hyperpotassemia or hypo- 2. Plasma potassium concentrations 


potassemia in conditions where the acid TOS in the acidotic animals and fell in 


base balance was presumably un- the alkalotic animals. A linear inverse 


19,34,35,40 relationship between the pH values 
Qur results suggest 
and the potassium concentrations was 
that such electrocardiographic abnor- 
liti demonstrated. 

malities may De Gc oO changes | In 3. Electrocardiographic changes sim 
the plasma potassium concentration ilar to those described in experimental 
whether these changes are primarily acidosis and alkalosis and in alterations 
due to an increased -or decreased ex in plasma potassium concentration 


cretion, or secondary to a disturbance \vere noted. 
in acid—base balance. 1. The possible influence of acid 


Summary. |. Normal and potassium hase disturbances per se on potassium 


depleted dogs were made acidotic and transters and on the electrocardiogram 
alkalotic by the oral administration of — is discussed. 


Che authors wish to thank Dr. Richard B. Singer, Department of PI vsiological Chemistry 
University of Pennsylvania, for his invaluable aid in the preparation of this paper 
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REAPPEARANCE OF 
RHEUMATIC 


ABNORMAL 
PATIENTS FOLLOWING 


LABORATORY FINDINGS IN 


WITHDRAWAL OF 


ACTH OR CORTISONE® 


(With special reference to the C-reactive Protein) 


By S. 
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AND 
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ASSOCIATI 


PROFESSOR OF PEDIATRICS 


From the Department of Pediatrics and the Study Grouv on Rheumat Diseases. New York 
{ Coll of Medicine, and Children’s Medical Service, Bellevue Hospital. New York 
Tittetr and Francis* reported that sedimentation rates were relatively low 


the sera of ill with a 


a pre cipitin 


patients acutely 


variety of diseases gave 
reaction with a non-type specific polv- 
saccharide isolated from cells of pneu 
mococci This reaction has been found 
to be du 


present In 


to a protein not normally 
blood 


which appeared during acute infec- 


C-reactive protein 


tions and disappeared during con 


Anderson and McCarti 
studied the C-reactive protein in rheu 


valescence! 


matic patients and concluded that. it 
test for 
therefore. of 


sensitive 
activity. It 
to study 


was a rheumatic 


was interest 
this reaction in children with 
rheumatic carditis who were receiving 
ACTH or cortisone therapy 

Before treatment in 16 children with 
unequivocal signs of rheumatic carditis 
C-reactive proteint was demonstrabl 
in every case. The reaction most 
marked in patients with high fever 
but the sera of 6 of these 16 children 
low 
ilso' were positive. In 2 


failure. 


who had no or only grade fever 
patients with 
ervthrocvte 


congestive whose 


® This studv was aided bv grants from the 
the Helen Hay Whitney 
+ We are 


Foundation 


indebted to Dr. Harrison F. Wood of the Rockefeller Hos] ital for the 


Westergren). re 


21 and 30 mm./hi 
spectively the C-reactive protein was 


It was found that C-reactive protei 


usually fell) rapidly with hormone 
therapy This test in most instances 
became ative before the erythro 


cvte sedimentation rate became normal 
The gamma globulin® and antistrepto 
lvsin O titer also decreased, but the 
fall was usually that ob 
with the C-reactive pro- 
ervthrocvt 


slower than 
served either 
tein or the sedimentation 
rate. 

The abrupt withdrawal of ACTH or 
in the ther 
apy, was usually followed by a prompt 


cortisone, early course of 


recurrence of rheumatic manifestations 
Even when these hormones were with- 
atter a 


longed course of therapy it was found 


drawn very gradually pro 


in manv instances. that C-reactive pro 


tein as well as the ervthrocvte sedi 


mentation rate and gamma _ globulin 


again became abnormal, and _ several 


of the patients also showed a rise in 


Association for the Aid of ¢ rippl d Children and 


immune 


rabbit serum used in determining the presence of the C-reactive protein 
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antistreptolysin O titer.°* Some of the 
patients, in whom clinical evidence of 
carditis failed to subside during ther- 
ipy, received more than one course of 
treatment. Subsequent to each course 
of therapy, rebound phenomena were 
observed 

In this despite apparently 
idequate treatment, only one patient 
no clinical or laboratory evi- 
dence of rheumatic activity when ther- 
ipv was discontinued. One patient had 


series, 


showed 


i clinical relapse and 14 showed vari- 
abnormal laboratory findings 

of treatment. 
The “laboratorv” rebound phenomena 


ous 

shortly cessation 
did not appear to be due to the fact 
that rheumatic fever in these patients 
was polyeyclic in type, since the ab 
laboratory findings subsided 
the children made an 


normal 


promptly and 


uneventful recoverv without further 
therapy 
Case Reports. Case 1. The first patient 


| ] t 12 year old girl, received ACTH 
23 days after onset of her second rheumatic 
ttack. She was given a total of 2 gm. of 
ACTH over a pr riod of 7% weeks. During 
herapy the C-reactive protein disappeared 


her serum, the ervthroevte sedimenta- 


m rate, gamma globulin, and antistreptoly 
O titer decreased, but as the dosage of 
ACTH was reduced, the C-reactive protein 


rain became slightly positive and the eryth- 
entation One week 
fter therapy was stopped the C-reactive pro 
9 


sedin rate rose. 
n be« une 
veeks, the ervthocvte sedimentation rate and 
mma_ globulin markedly elevated. 
The antistreptolvsin O titer rose from 200 to 
Without 


strongly positive, and after 
were 


00 units/e further treatment the 


reactive protein became negative and 
e erythrocyte sedimentation rate began to 
1] 

Cast 2. The second patient (Fig. 2), a 


vear old girl, received 2 courses of therapv 

he first treatment was begun 15 weeks after 

set of her first rheumatic attack. In spite 


the fact that this child received 180 mg. 
ACTH followed by 3.5 gm. of cortisone 
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during a period of 4 weeks, evidence of 
active carditis persisted. After an interval of 
7 days, she was given a second course. Large 
doses of ACTH, 250 mg. daily, were ad- 
ministered. She received a total of 5.6 gm. of 
ACTH given over a period of 4 weeks. Three 
days after the second course was stopped, 
this patient developed fever, and her tem- 
perature at this time was higher than it had 
been on admission. Although she remained 
febrile for 8 davs, no clinical exacerbation of 
her carditis observed. The C-reactive 
protein became strongly positive and her 
gamma globulin and erythrocyte sedimenta- 
tion rate rose. She received no further treat- 
ment. Her fever and abnormal laboratory 
findings subsided. Shortly thereafter clinical 
evidence of carditis decreased and gradually 
disappeared 

3. The third patient (Fig. 3), a 5- 


was 


Cast 
year old boy, received 3 courses of therapy. 
During his first course, he received 2.9 gm. 
of cortisone over a peri d of 97 davs. When 
treatment was discontinued, his temperature 
rose slightly 101° F.), the C-re- 
active protein again beeame positive, and the 
ervthrocvte sedimentation rate rose from 8 to 
36 mm./hr. The activity of his carditis con- 
tinued unabated. After an interval of 14 days. 
he was retreated. During his second course. 
he received ACTH for a period of 10 days. 
The C-reactive protein became negative and 
the ervthrocvte sedimentation rate decreased 
somewhat, but the gamma globulin and 
antistreptolysin O titer showed a definite 
rise. During the second course there was no 
clinical improvement. Shortly after therapy 
was stopped his temperature and ervthrocvte 
sedimentation rate rose. A C-reactive protein 
test done during this period was also positive. 
It is noteworthy that before the third course of 
therapy was begun, the temperature became 
normal, the C-reactive protein disappeared 
and _ the sedimentation rate de- 
creased. Because of the persistence of marked 
tachyeardia and lability of the cardiac rate. 
after an interval of 32 davs he was given a 
third course. Massive doses of ACTH, 320 
5 davs and the 
dosage then gradually reduced. During this 
course for the first time, his sleeping pulse 
rate became normal, and his sedimentation 
rate decreased rapidly. Although ACTH was 
tapered off gradually, 5 days after cessation 
of his third course of therapy his temperature 


maximum 


ervthrocevte 


mg. daily, were given for 


** The rise, first detected in concurrent determinations, was confirmed by retesting appro- 
riate sera of each patient simultaneously. None of the patients who showed a rise in anti- 
reptolysin O titer had intercurrent streptococcal respiratory infections. 
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Fic. 1.—Laboratory findings in Case 1, showing temperature, ervthrocyte sedimentation rate 


E..S.R gamma globulins, and intistreptolysin © titer A.S.O.) before, during, and afte 
ACTH therapy 
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Fic. 2.—Laboratory findings in Case 2, showing temperature, erythrocyte sedimentation rate 

E.S.R.), gamma globulins, and antistreptolysin O titer (A.S.O.) before, during, and after 
treatment with cortisone and ACTH. 
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hic. 3.—Laboratory findings in Case 3, showing temperature, 


KS, 7yrs 


erythrocyte sedimentation rate 
E.S.R.), gamma globulins, and antistreptolysin O titer (A.S.O 
treatment with cortisone and ACTH. 
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ic. 4.—Laboratory findings in Case 4, showing temperature, erythrocyte sedimentation rate 
(E.S.R.), and antistreptolysin O titer (A.S.O.) before and after cortisone therapy. 
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ZIEGRA, KI 
rose sharply to LOS the C-reactive protein 
was 4+ and the ervthrocyte sedimentation 
rate jumped from 3 to 48 mm./hr. Without 


further hormone therapy, the C-reactive pro 
ervthrocvte sedi 


of 


tein disappeared and_ thi 


mentation rate fell in the courss one 


month. A gradual improvement in his cardiac 
findings followed 

Case 4. The fourth patient (Fig. 4), a 7 
vear old girl, was treated 5 weeks after onset 


first rheumatic attack. She received a 


$.5 


ot her 
total of 
weeks 


gem. of cortisone over a period ot 

Clinical 
rheumatic activity 
This the 
in whom ther¢ 


and laboratory evidence 


subsided during ther 


ot 


apy. is only patient in this series 


was no clinical or laboratory 


PTNER 


pected with hormone therapy as 


rep 


resented schematically in Fig. 5 

The first curve represents the cours« 
of a patient with a prolonged mono 
evelic attack. 
ol apparently adequate treatment with 
or cortisone, a clinical relaps« 
ther 


apy, and the rheumatic symptoms ob 


In such a case, in spite 


occurs following termination of 


served may be of greater severity than 
would be expected at this time in the 
natural course of the disease. The sec 
ond curve represents the course of a 


rebound following cessation of therapy patient with an attack of somewhat 
LINICA REL APSE 
A 
4 
LABORATORY REBOUND 
4 
\ 
p 
NO REBOUND 
ACTH or 
Cortisone 
Fic. 3. Graphi representation of the 3 different results that may be expected with ACTH 


x cortisone therapy. Unbroken line: hypothetic 


al duration of rheumatic ,activity; dotted area 


activity of rheumatic process. 


Discussion. As previously reported 
by Bunim®, the data presented suggest 
that the results obtained with ACTH or 
cortisone depend on the time during 
the natural course of the disease when 
therapy is begun. Since it is impossible 
to predict in any given case how long 


the rheumatic process will remain 
active, 3 different results may be ex- 


shorter duration treated for the sam« 
length of time. Following withdrawal 


of ACTH 


lapse occurs, but laboratory evidence 


or cortisone no clinical re 
of continued rheumatic activity is ob 
served. The laboratory findings may be 
more strongly positive than would be 
expected at this time in a_ patient 
approaching the spontaneous termina- 
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tion of his attack. The third curve rep 
resents the course of a patient with a 
short attack treated for the same 
length of time. In this instance the 
spontaneous termination of the attack 
occurred before therapy was discon 
tinued. Theretore, no clinical relapse 
ol laboratory “rebound” developed. 

In patients showing laboratory 
rebound who were not retreated, the 
ibnormal laboratory findings usually 
subsided promptly. When, however. 
patients were retreated at the height of 
the rebound, or even at the time when 


ACTH or 
ortisone RM QQQQOQON AW 


original paper on the effect of cortisone 
and ACTH on rheumatic fever, re- 
ported that the total globulin content 
of the patients’ sera decreased. Fearn- 
ley and Bunim' recently reported that 
these hormones caused a rapid de- 
crease in fibrinogen. Since the erythro- 
cyte sedimentation rate is known to 
vary with the globulin and fibrinogen 
content of the serum, it is not surpris- 
ing that the erythrocyte sedimentation 
rate usually falls rapidly during ACTH 
or cortisone therapy. 

The C-reactive protein, on the other 


RMA 
hic. 6.—Graphie representation of laboratory rebounds of greater severity than would be ex 


pected at this time in the normal courss 
ibnormal laboratory findings had _ al- 
ready begun to subside, a rebound of 
greater severity following cessation of 
the second or third course ot ACTH 
or cortisone sometimes occurred. The 
ourse of a patient who, following the 
essation of 3 separate periods of ther- 
ipy, developed laboratory rebounds of 
vreater severity than would ex- 
ected at this time in the natural 
ourse of disease, is represented 
chematically in Fig. 6. 

Since the duration of the rheumatic 
rocess in any given patient is unpre- 
lictable, it is difficult to know how 
ong treatment should be continued. 
Hench and his co-workers® in their 


of the disease as observed in a patient 


hand, is a special protein, not normally 
present in serum, formed in response 
to inflammatory stimuli and associated 
with the alpha globulin fraction. At 
the present time it is not known 
whether ACTH or cortisone eliminates 
the C-reactive protein by non-specifi- 
cally altering protein metabolism. It 
seems more likely that the rapid  dis- 
appearance of the C-reactive protein 
is due to the suppression of the stimu- 
lus which provokes the formation 
of this special protein. From what 
is known about C-reactive protein, the 
reappearance of this substance follow- 
ing withdrawal of therapy in patients 
in whom rheumatic activity has not 


F 
“ih 


REAPPEARANCE OF 


subsided completely may be considered 
a specific indication that the inflam- 
matory stimulus of the 
process has again become active. In 


rheumatic 


our opinion, a positive C-reactive pro- 
tein test in such cases is probably a 
rise 


more finding than a 


in the erythrocyte sedimentation rate. 


significant 


since the former depends on the detec- 


tion of a single substance whereas 
multiple factors are known to influence 
the 


\ possible 


erythrocyte sedimentation rate. 

explanation of rebound 
phenomena might be that following 
ACTH or cortisone, the 


response of the body is altered, prob- 


withdrawal of 


ably due to temporary depression of 
function. If the 
process has not subsided completely, 
this 
tend to make various laboratory tests 


adrenal rheumatic 


decreased adrenal activity would 
more strongly positive than they would 
be at this time in the natural 


of the disease. Our data suggest that 


course 


it is not advisable to resume treatment 
until sufficient time has elapsed to 
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LABORATORY FINDINGS 
determine whether or not the abnormal 
laboratory findings will subside spon- 
taneously. 

Summary. 1. Rheumatic patients fre 
laboratory 
findings following cessation of ACTH 


quently show abnormal 


or cortisone therapy even if these hor 
mones are withdrawn gradually. 


2. These abnormal laboratory find- 


ings usually subside within 2 to 3 
weeks without further treatment. 
3. It is noteworthy that after cessa 


tion of therapy the C-reactive protein 
is often more strongly positive and the 
sedimen- 


elevation of the ervthrocvte 


tation rate greater than would be ex- 
pected at this time -in the natural 
course of monocyclic rheumatic fever 

1. At the present time, during the 
period of ACTH or cortisone therapy 
test 


cate whether the underlving rheumatic 


no laboratory is available to indi 


process has really become quiescent 


or is merely being suppressed by the 


administration of these hormones 


73, 175; 183, 1941 
J. Med., 8, 445, 1950 
75, 1951 
Second ( linic il ACTH Conference 


L., Polley, H. F., and Kendall. 
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IN July, 1950, Blanshard, Harvey, massive doses of salicylates and died. 


Howard, Kattus, Marshall, Newman and 
Zubrod' reported on the use of 3-hy- 
droxy-2-phenyleinchoninic acid (HPC) 
in the tre 
rheumatic 


arthritis 


‘atment of ten cases of acute 

fever, ten of rheumatoid 
three of bronchial asthma, and 
two of disseminated lupus erythema- 
In their 
joint 


tosus. rheumatic 


fever group, 
fever. pain, and tenderness sub- 
sided within 24 hours in most cases, but 
swelling persisted for 24 to 48 
\ fall in the sedimenta- 

was not observed during 
although a gradual decline 
was seen after the drug was stopped. 
indica- 
of myocarditis appeared in four 
cases and persisted during drug ad- 


in four 
hours longer. 
tion rate 
therapy, 

Electrocardiographie changes 


tive 


ministration. These changes reverted 
to normal on the first. fifth. sixth, 
ind ninth davs after the drug was 
stopned. Relapses occurred in two 
f the cases on the second day, and 
n a third case on the fifth dav, after 
HPC had been discontinued. The 


response to retreatment in two of these 
relapses was prompt and the patients 
emained well during the ensuing three 
nonths. The third patient became 
ritically ill and failed to respond to 


Of their ten patients with chronic rheu- 
matoid arthritis of moderate to marked 
severity only two showed objective 
improvement. Eight improved subjec- 
tively but the response was not so strik- 
ing as in the rheumatic fever cases. 
In two of their three patients with 
asthma the drug had no effect. The 
third patient had moderate subjective 
improvement without objective changes 
in chest signs. In one of their two 
patients with lupus erythematosus dis- 
seminatus the skin lesions partially 
cleared but drug sensitivity developed 
on the tenth day of therapy. The other 
patient improved while on the drug 
(7 davs) but relapse occurred after it 
was stopped. 

Our’ observations 
obtained patients with rheumatoid 
arthritis and rheumatic fever are in 
accord with those described by Blan- 
shard and his associates. In addition, 
four patients with recurrent gouty arth- 
ritis were treated and we were favor- 
ably impressed with the prompt and 
pronounced symptomatic relief which 
followed the administration of HPC. 
Although the response to colchicine was 
as good or better than that obtained 


on the results 


* This work was supported by a grant from the Squibb Institute for Medical Research and 
e Masonic Foundation for Medical Research and Human Welfare. 
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with 
shown 


HPC 


HPC 


SIMSON, 


and although, as will be 
later, 
common with HPC therapy, neverthe 


ay 


undesirable 


be 


eftects 


are 


useful in the treat 


nent of gouty arthritis in subjects who 


not 


HPC 
Ou 


tole rate 


or who are resistant to colchicine 


series 


colchicine 


ot 


onsisted 


SO well 


twenty 


ps 


as 


i- 


tients: four with gout, ten with rheuma 


toid 
level 


arthritis 


and _ six 


with 


rheumatic 


The drug Was given in doses 


varying from 20 to 40 mg. per Kg. of 


BUNIM 


5 to 35 davs. 


The total amount given 


varied from 5.4 gm. to 81.4 gm 


Pherapeutic Results 


Results were graded as marked, mod 


erate, mild. o1 


no lnprovement 


de 


pending chiefly on the degree of relict 


from pain and diminution in tenderness 


three 


of the joints (Table | 
Goutry Arruritis. All 
improved markedly 


hours after the first 


four 


patients 


24 


within 


dose. One patient 


body weight. All but 2 patients were developed azotemia with impaired 
started on the lesser dose and when © renal function which subsided after the 
PABLI EFFECT OF HPC ON SYMPTOMS AND ERYTHROCYTE SEDIMENTATION 
RATE IN 20 CASES 
( / 
\ D Subjective Object / / 
| (, Marked Marked ++ 
4 Marked Marked 
Marked Marked \ 1) 
Marked Marked 124 
Rhtd.? Art] Mild None 
Marked Marked IS 
Marked Marked 14 
Wors Worse S2 
1! Mild Mild 2s 
l2 Mild Mild 118 110 
13 Mild Mild 
14 Moderate Mild 
| he * Fever Mild Moderat: ) A) 
it Marked Marked 10s 1] 
17 Marked Marked 
IS Marked Marked SO) 
4) Marked Marked 
N.D Not done 
Rhtd Rheumatoid 
Rheu Rheumatic 
symptoms persisted the dose was drug was stopped. Abstracts. of these 
increased to 30 and finally, in some — tour cases follow 
cases, to 40 mg. per Kg. The total daily 
dose was divided into 3 equal portions Case 1. A who thi 
WS 90 ears hac ecu ( t attac S ot 
given after each meal or at hourly inter- 


vals 


atte! 


breakfast. 


The 


drug w 


as 


administered for periods ranging from 


* HPC 
S juibb Institute for Medical Research 


gouty arthritis which had responded prompt 


ly to colchicine was admitted during an acut 
attack of 3 days’ duration. Both knees, the left 
offrey Rake of the 


used in this study was supplied through the kindness of Dr. Ge 


|| 
 . 


ankle, and the left foot were painful, red, 
swollen, and tender. The temperature was 
100.4- F. The serum uric acid concentration 
was 8.0 mg. per LOO cx The white blood 
count was 11,950 and the erythrocyte sedi 
mentation rate (ESR [W estergren]) was 32 
mm. per hour. Divided daily doses of 20 mg./ 
Kg. of HIPC were administered for 6 days; a 
total of 9.6 gm. was given. The patient re 
ported that the response was as dramatic as 


with colchicine. On the 2nd day of therapy 
he was afebrile and on the fourth day he 
was ambulatory and free of symptoms Phe 
ESR did not tall; in fact, it rose to 44 mm., 
hr. Urinary frequency and dysuria were pres 
ent throughout — the period of treatment 
Withdrawal of the rapy was not followed by 
elaps 

CasE 2 \ white male of 58S who had 


uttered 5 attacks of acute gouty arthritis dur- 
ng the past 3 years was admitted during an 
cute polyarticular attack of 8 days’ duration. 
Both teet, ankles, knees, elbows, and hands 
vere affected. The joints were paintul, red 


varm, swollen, and tender. Bilateral olecranon 

irsitis wv present and uric acid tophi ce 
posited in these structures were identified by 
| Opsy Phe te mnperature Was and the 
ESR was 100 mm. (Westergren). The serum 
ric acid concentration was 6.0 mg per LOO cx 
HPC was administered for 14 davs in doses 
f 20 mg./kg.; a total of 21.8 gm. was given 
There was marked improvement within 24 


ours. All svi iptoms subsided completely by 
the 13th dav of therapy The ESR had fallen 


» SS mn During the first few days of treat 
ent frequency, dysuria, and diarrhea were 
present Relapse occurred 5 days after HPC 
discontinued The joints now affected 

were the same but the severity of involve 
ment was greater and the patient's tempera 
ture rose t 103° F. One mg. of colchicine 


is given every 2 hours for 5 doses. In 1 
lav the sy nptoms complet ly abated and the 
temperature returned to normal. In this case 

Ichicine was slightly more effective than 

Case 3. A white male of 51 had been re 
eiving colchicine for 2 months during his 
nd attack of podagra with incomplete relief 
f joint pains, although the drug had induced 

urhea. The serum uric acid concentration 

is 6.0 mg. per 100 ce. During the 9th 

eek of illness, while the patient was. still 
ncomfortable and disabled and his arthritis 
vas still active, he was given HPC in doses 
1 530 mg./Kg. There was marked improve- 
nent within 24 hours. The patient reported 
he had no pain and walked without difficulty 
The arthritis subsided and full range of mo- 
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tion was recovered. Slight tenderness of the 
great toe was elicited only during the first 
few days of the rapy. After 12 days of treat- 
ment all articular signs and symptoms of in- 
flammation disappeared. Diarrhea developed 
on the LOth day of therapy and was readily 
controlled with paregoric. In this case HPC 
was decidedly more effective than colchicine. 

Case 4. A colored male of 66 was ob- 
served during the 8th attack of gouty 
arthritis which affected both great toes 
both knees, the left elbow, and two proximal 
interphalangeal joints of the left hand 
The first attack had occurred 5 vears pre 
viously and involved only the left great toe 
Phe patient was known to have had mild 
essential hypertension for the past 4 vears 
The blood pressure reading at the tine of 
admission was 160/100 and with bed rest 
fell to 140/80. The involved joints were pain- 
ful, tender, warm, and swollen. The tem 
perature was 103.8° F. Administration of 
HPC in doses of 20 mg./Kg. was begun on 
Oct. 18th, the 8th day of the attack. On Oct 
2ist the dose was increased to 30 mg./Kg 
and maintained at this level until Oct. 25th 
The patient was afebrile and there was 
marked subjective and objective improve- 
ment by Oct. 23rd, the 6th day of therapy 
and 14th day of illness (in previous attacks 
improvement was consistently noted after 6 
davs of colchicine therapv ). Relapse occurred 
8 davs after HPC was discontinued. The drug 
was reinstituted in doses of 30 mg./Kg. for 
12 davs. Marked improvement followed after 
the first day of treatment. Another relapse 
occurred 10 days after HPC was stopped and 
this time colchicine was given. There was 
pronounced articular improvement within 24 
hours, although the patient developed diar 
rhea. During the first course of HPC therapy 
retention of nonprotein nitrogen (NPN) in 
the blood was observed. This was associated 
with a marked fall in the renal excretory rate 
of phenolsulfonphthalein (PSP). The NPN 
concentration in the blood before treatment, 
on Oct. 16th and Oct. 17th, was 30 mg. per 
100 ce. At the end of the first course, when 
the patient had received 13.3 gm. of HPC, the 
NPN was 75 mg. per 100 ce. and during the 
second course when 22.7 gm. were given, it 
rose to 90 mg. per 100 cc. The PSP excretion 
which was 75% in 2 hours before treatment 
fell to less than 5% during the second course 
of HPC. The patient was retested on March 
5, 1951, 4 months after HPC was stopped. 
The NPN in the blood was 32 mg. per 100 
ce. and the PSP excretion was 40% in 2 hours 
The serum uric acid was 10 mg. per 100 cc 
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Rheumatoid Arthritis. Ten patients 
with chronic rheumatoid arthritis which 
varied in duration from 1 to 28 
years were treated. Improvement was 
marked® in 2 patients, mild 
and absent in 2. In one case the ar- 
thritis became worse during therapy. 
In subjective improvement 
was greater than objective improve- 
ment. 

Rheumatic Fever. Six patients with 
All had 
acute polyarthritis with fever ranging 
trom 100 to 103°F. No patient present- 
ed evidence of carditis. The tempera- 


general, 


theumatic fever were treated. 


ture fell to normal in all cases within 
12 to 48 hours. The joint pains and 
swelling subsided within 2 to 5 davs. 
The rates did not fall 
during therapy. One patient developed 
bradycardia (a rate of 60 per minute) 
while receiving the drug, which per- 
sisted for 21 davs after HPC was dis- 
continued. 

Relapses. the 17 patients 
who improved, relapses occurred in 4 


sedimentation 


(mong 


after the drug was discontinued. 

Effect on Erythrocyte Sedimenta- 
tion Rate. In 13 patients the ESR fell 
less than 10 mm. per hour per week. In 
2 patients it fell from 38 to 21 mm. and 
from 41 to 30 mm., respectively. There 
was a rise in ESR during therapy in 3 
patients: from 32 to 44 mm.. from 32 to 
71 and from 96 to 124 mm., re- 
spectively (Table 1). 

Toxic Effects. Blanshard and his as- 
sociates treated 80 patients with HPC 
and undesirable effects were limited to 
gastrointestinal irritation excent for one 
case of fever. In_ their 
nausea occurred in 10% and vomiting or 
abdominal cramps in 5%. The gastro- 
intestinal svmptoms occurred as a rule 
only when the drug was taken in the 
fasting state and could be nrevented by 
taking the drug postnrandiallv with an 
equal amount of sodium bicarbonate. 


mm. 


drug series 


BUNIM: 

In our series only 4 of 20 patients 
were free of toxic symptoms; 2 received 
20 mg./Kg., one 30 mg./Kg., and the 
{th patient received 20, 30, and final- 
ly 40 mg./Kg. Two patients had no 
symptoms while getting 20 and 30 
mg./Kg., 


dose was raised they experienced unde- 


respectively, but when the 


sirable effects. Toxic manifestations in- 


cluded genitourinary, gastrointestinal, 


cutaneous, endocrinological, neuritic 
and cardiac symptoms 

Symptoms “Involving the Genito- 
urinary System. FREQUENCY. Nine of 
20 patients complained of frequency 
and in one it was necessary to discon- 
tinue the drug because of this symptom. 
In five patients frequency developed 
while they /Kg.. 
in /Kg. 
and in 1 patient not until the dose was 
raised to 40 mg./Kg. The day of ther 
apy on which symptoms of toxicity ap- 


were getting 20 mg 
3 when they received 30 mg 


( 


peared is indicated in Table 2. 

Dysuria. Burning on urination was 
reported by 3 patients but was not 
withholding 
the drug. Each patient was receiving 
20 mg./Kg. at the time the symptom 
apneared. 


severe enough to indicate 


Nocturta. This symptom appeared in 
only 1 patient on the 2nd day of drug 
administration when she was getting 
20 mg./Kg. The drug was continued 
for 5 more davs but then had to be dis- 
continued because the symptoms be 
came too annoying. 

IMPAIRMENT RENAI 


One natient. aged 66. with gout. devel- 


OF FUNCTION 
oped nitrogen retention and inability to 
excrete a test dve while taking the 
drug. Essential hypertension, albumi- 
nuria, and urinary granular casts were 
present before therapv; however, there 
had been no azotemia or evidence of 
impaired renal function. The blood 
nonvrotein nitrogen concentration. 
which was 30 mg. per 100 cc. prior to 


* By marked improvement is meant greater relief from articular pain and tenderness than 


was afforded by 0.6 gm. of acetylsalicylic acid several times daily. 
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treatment, rose to 90 mg. per 100 cc. 
while the patient was taking the drug 
t months after the 
drug was discontinued. Before therapy 
75% of the injected phenolsulfonphtha 


lein was excreted in 2 hours and during 


and fell to normal 


therapy this value fell to less than 5% 
When the attack 


bumin granular 


vouty subsided, al 


and casts were no 
longer present in the urine 


NAUSEA 


Three patients complained of nausea 


Gastrointestinal System. 


In 2. it lasted only 1 dav and disap 
peared despite continued therapy; in 


the 3rd the drug was discontinued be 


vomiting and 


cause diarrhea super 
vened 
Vomiutinc. This occurred in | patient 
and persisted from the Ist until the 5th 
dav when the drug had to be discon- 
tinued 
DIARRHEA 


in 


This symptom appeared 


9 


patients and in was severe 


enough to cause interruption of ther- 
ipy. Five of the 8 patients were re 
Ke. and 3, 30 mg./Kg 


Photosensitivity. 


ceiving 20 mg 
Skin 
ESICULATION 


ERYTHEMA 
AND Pruritus. Although 
all patients were instructed to avoid 
sun 


exposure, 3 patients nevertheless 


developed erythema and _ vesicular 


eruption; in 2 there was associated 
pruritus. The onset depended not only 
on the amount of drug taken but ob- 
viously on the time at which the pa- 
tient was exposed to sunlight. Thus, 1 
patient (Case 6) developed erythema 
ind pruritus on the 4th day of a lower 
dosage schedule and on the 17th dav of 
a higher dosage schedule (see Table 

These dates corresponded to the 
time of exposure. The drug was dis 
continued in 1] patient because. of ves- 
iculation 

Menstrual Delay. Two patients re- 
ported that their menstrual period was 
delayed by 1 week. One patient was 


receiving 20 mg./Kg., and the other, 
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30 mg./Kg., and had been getting the 
drug for 7 


Peripheral 


and 21 days, re spectively 

Neuropathy. One pa 
tient who was receiving 40 mg./Kg. re 
ported on the 22nd day of drug admin 
istration that he experienced paresthe- 
sia of the fingers of both hands. How 
this 


enough to indicate 


evel symptom was not severe 


discontinuation of 
medication was given 


the drug, and 


for 7 more davs until the course was 


completed. Seven days following drug 
withdrawal this svmptom disappeared 

Changes in Heart Rate. The heart 
who getting 


110 to 
ird day of drug 


rate in one patient Was 
20 mg./Kg 


60 per minute on the 


Was reduced trom 
administration. HPC was continued for 
7 more davs. Bradyeardia persisted for 
21 davs after the drug was stoppe d and 
then disappeared 


Con lusions 


was fol 


Improveme nt in 


The administration of 
lowed by pronounced 
the arthritis of gout in 4 patients. In 3 
subjects the response was as satistac 
as that obtained with 


the 4th 


colchic me 
more rapid subside nee oft symptoms. 


tory colchicine 


ind in induced a 


In rheumatic fever. marked improve 
fever 


general malaise was observed. The de 


ment in the polvarthritis and 


gree and rapidity of response were 
comparable to that achieved with ade 
quate salicvlate therapy The effects on 
rheumatic carditis could not be deter 
mined since none of the patients had 
heart disease 

In most of the 


matoid arthritis, improvement in artic 


patients with rheu 


ular following 


symptoms HPC was 
comparable to that noted with salicv] 
ates but not to that obtained with 


cortisone or ACTH. In 3 of 10 patients 
relief was greater with HPC than with 


salicvlates: in 2 no benefit was ob 
tained 
One or more toxic reactions were 
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noted in 16 of the 20 patients treated. effect of HPC appears to be no greater 
Most of these were mild, some evanes- than that of salicylates in acute rheu- 
cent, and others persistent. In 4 pa- matic fever or rheumatoid arthritis. 
tients, the undesirable effects were se- In gout HPC is often as effective as 
vere enough to necessitate interrup- colchicine, and in some patients may 
tion of therapy. The anti-rheumatic be better tolerated. 


\ppenpuM. Since this paper was submitted for publication, a fifth patient with gouty arthritis 


was added to the series. A 63-year old white male who had 4 attacks in the past 7 years was 
idmitted during a fifth bout. Several joints were acutely inflamed. Two tophi were noted 
The serum uric acid concentration varied from 8.4 to 4.7 mg./100 cc. Administration of HPC 
in doses of 30 mg. per Kg. was begun on the fourth day of the attack. There was marked 
improvement in 24 hours with a fall in temperature from 101°F. to normal. After 72 hours, 


ill objective and subjective signs of gouty arthritis had disappeared. The drug was discon- 
tinued after 96 hours. There were no toxic effects and no re lapse occurred during the next 
0 day lhe previous attacks were treated with colchicine with satisfactory results. 
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IN recent vears a number of tests 
tor detecting liver disease have become 
generally standardized and accepted. 
Included among the se are determina- 
tions of plasma proteins, bromsulpha- 
urinary urobilinogen 


lein excretion. 


excretion, serum cholesterol both free 


and esterified, serum alkaline phos- 
phatase. blood prothrombin levels, and 
the cephalin flocculation and thymol 
turbidity tests. 

\ search of 


discl 


the literature fails to 
anv substantial record of these 
currently popular “liver tests” in lepto- 
spiral infection. Available information 
consists onlv of the results of one or 
more tests performed on occasional 
cases. One of 5 cases™ had a positive 
cephalin flocculation test and a reversed 
albumin-globulin ratio, and in another 
study of 23 cases® the cephalin floccu- 
lation, hippuric acid, and galactose 
tolerance tests, showed 
In another 
the serum proteins and thymol 
turbidity test were normal, although 
there was elevation in the blood alka- 
line 


“when done,” 
evidence of liver damage. 


case” 


phosphatase and disproportion 


between free and esterified cholesterol. 
One 


case’? had a negative cephalin 


PATHOLOGIST, UNIVERSITY 


Path logy 


abnormal. 


HOSPITALS 


Weste Re seTve 


I ind the 
Services, University and Veterans Administration Hospitals Cleveland, Ohio) 


University, 


flocculation but positive thymol turbid- 
colloidal 
another’, hippuric acid systhesis was 
The turbidity test 
was positive in an additional 4 cases"’. 


itv and gold tests, and in 


thymol 
In a case of L. canicola infection"™, a 
cephalin flocculation test was 2-+-, but 
other Other au- 
thors?'* believe the cephalin floccula- 


tests were normal. 


tion test to be usually positive, and 


blood moderately 


reduced*. Sterling’, in a comprehen- 


prothrombin to be 


sive study of one patient, found that 
during the course of the disease there 
was reduction of serum albumin and 
elevation of serum globulin, positive 
cephalin flocculation and thymol turb- 
iditv tests, elevation in alkaline phos- 
phatase and reduction in cholesterol 
diminution 


esters, in hippuric acid 


svnthesis, and increased amounts of 


urobilinogen in the urine and feces. 
Electrophoretic studies of the serum 
proteins also showed diminished albu- 
min and elevated gamma globulin. 


Case Material. Repeated tests for the detec 


tion of liver disease have been made in 6 


cases of Weil's disease studied at the Univer- 
sity Hospitals and the Veterans Administra- 
tion Hospital in Cleveland. Diagnosis of the 


disease was established by clinical manifesta- 


* Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published bv the authors are the result of 
ind do not necessarily reflect the opinion or policy of the Veterans Adminis- 


their own study 
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tions of leptospiral infection and bv either 
positive serological tests in high dilution ot 
acceptable pathological findings. 

Results of hepatic tests for the 6 cases are 
recorded in Table 1. The essential details of 
the one fatal case are described below. 


Case Report. Case No. 2. S. O. Hospital 
No. 297840. This 65-vear old colored male 
Was emploved In a cafe as cook’s helper. 


Seven days prior to admission he developed 
sudden epigastric pain, followed by vomiting 
ind collapse ‘The history was vague but he 


seems to have lapsed into unconsciousness 
ind was found 2 days later in a semiconscious 
state. He complained bitterly of 


pain in the muscles of his legs. and during 


ar lirious 


the 3 davs prior to admission drank copious 
water. On the day of admission 
his skin was first noted to be vellow. 


amounts of 


Physical Examination. The temperature was 
39.3° C.; the pulse, 130; respiratory rate, 22, 
ind the blood pressure, 96/50. The patient 
ippeared acutely ill with drv, deeply icteric 
skin. The sclerae were jaundiced and herpes 
simplex surrounded his mouth. The lungs con- 
tained rhonchi. The cardiac size was enlarged 
to the left and rhythm was grossly irregular. 
The liver 2 finger-breadths below the 
costal margin on deep inspiration and tender 
There tenderness of the 
muscles of the thighs and calves of both legs. 
Repeated amounts 
of albumin with 15 to 20 red cells and granu- 
lar and cellular high 
field. Examination of the blood showed 4.63 
to 5.39 million red 14,500 to 32.800 
leukocytes, and 14.5 to 15.6 gm. of hemo- 
globin. A blood smear showed 90% neutro- 
phils. 5% lymphocytes, and 5% monocytes. The 
blood urea nitrogen was 126 mg. on admis- 
sion with a terminal rise to 190 mg. per 100 
are recorded in Table 1. 
The spinal fluid contained 3 cells, with 85 mg. 
of protein per 100 cc. Blood and spinal fluid 
Wassermann tests were negative. Repeated 
dark field examinations of the urine sediment 
showed no leptospira, and chemical examina- 
tion of the urine for arsenic, antimony, mer- 
cury, and bismuth were negative. An electro- 
cardiogram showed auricular fibrillation, and 
a chest film was negative. 

During the 5 days of hospitalization the 
temperature ranged between 37.5° and 38.5°, 
with a downward trend during the first 3 
days. There was a terminal rise to 39° C. He 
frequently vomited black guaiac-positive ma- 
terial. He received a total of 2500 cc. of 
whole blood by transfusion. Daily intra- 
venous dextrose and penicillin (400,000 to 


was 


to pressure was 


urinalvses showed small 


casts in each power 


cells, 


cc. “Liver tests” 
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600,000 units daily) injections were given. 
In spite of these measures, his condition grew 
progressively worse, with increasing lethargy 
and jaundice. He died on the 5th hospital day. 

Autopsy was performed 1% hours following 
death. At the time of autopsy there was 
marked icterus. The only other gross change 
noted was in the kidneys, each of which 
weighed 230 The surfaces were dark 
reddish brown, soft, friable, and smooth. On 


a 
gm. 


section the line of demarcation between cor- 
tex and medulla was indistinct. 

Sections of skeletal muscle, lungs, heart, 
aorta, liver, esophagus, kidneys, adrenals, and 
leptomeninges showed both focal and diffuse 
infiltration of plasma cells, lymphocytes, and 
occasional polymorphonuclear leukocytes. The 
inflammation of the skeletal muscle was pre- 
dominantly between muscle fibers. Many of 
the muscle fibers showed areas of degenera- 
loss of detail of longi- 


tion, manifested by 


tudinal and cross striations, resulting in frag- 


mented masses of homogeneous acidophilic 
material. 

In the liver the infiltrate was confined to 
the connective tissue of the portal triads. 
There necrosis or bile 
retention. Stains for spirochetes were nega- 
tive. 

The kidneys a diffuse infiltration 
of plasma cells, lymphocytes, and polymor- 
phonuc lear leukocytes in the interstitial tis- 
sue. An occasional tubule contained bile casts. 
Stains for spirochetes were positive. 

The autopsy findings were consistent with 
Weil's and the demonstration of 
spirochetes in the kidney was diagnostic. 


was no evidence of 


showed 


disease, 


Comment. Although disease of the 
liver is an important feature of lepto- 
spiral infection, its frequency is un- 
known. The infection may be extremely 
mild and transient, with little to draw 
attention to its specificity’®. Even in 
those instances in which the diagnosis 
is well established, jaundice, an obvi- 
ous reason to focus attention on the 
biliary system, is said to develop in 
only 50%!%. 

The pathological changes seen in the 
liver of persons with leptospiral infec- 
tion vary widely. In 2 of 6 deaths? 
there were no gross or microscopical 
liver changes, and in another autopsy 
report* no mention is made of liver 
pathology. In general, however, some 
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degree of microscopical hepatic change 
is Degeneration of 
hepatic cells, with evidence of intra- 
lobular biliary stasis and infiltration of 
leukocytes in the portal spaces, is re- 
ported. Fatty 


and 


degeneration is also 


described, necrosis, either focal® 


or extensive-, may occur. 

Various “liver tests” were abnormal 
at some time in the 6 patients described 
in this report. In 5 patients, at least 4 
tests were abnormal, and in the sixth, 
3 tests were abnormal. When any one 
of these tests was abnormal, it was 
almost invariably so during the second 
or third week of the disease. The only 
exception to this was the thymol 
turbidity in one case which did not 
become definitely elevated until the 
fourth week. Jaundice was present in 
every case and was maximum during 
the second or third week. 

Abnormalities in these hepatic tests 
are in keeping with those seen in 
parenchymal disease of the liver. The 
slight elevation observed in blood alka- 
line phosphatase is entirely consistent 
with our experience in other types of 
hepatocellular disease. The result of 
the liver function tests in these patients, 
however, 


not necessarily mean 


that anicteric cases of leptospiral infec- 


does 
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tion will show similar abnormalities. In 
fact, the tests in the 2 least jaundiced 
of our patients (Cases 5 and 6) showed 
the least 
liver disease. This would tend to sup- 
port the general belief that jaundice 


evidence of parenchymal 


in leptospiral infection is the result of 
liver disease with little or no hemolytic 
factor. 

The pathological changes in the mus- 
cles and elsewhere in Case 2 were con- 
in Weil's dis- 


ease!®, and sections of the kidney dem- 


sistent with those seen 


onstrated spirochetes. The agelutina- 
doubtful. 
was taken on the ninth day of disease, 


tion reaction, recorded as 
which is regarded as too early for a 
conclusive test. 

Summary. 1. Hepatic function tests, 
repeatedly done in 6 well-documented 
cases of leptospiral infection, are 
reported. 

2. In 5 of the 6 patients, at least 4 
tests abnormal results 


of these gave 


sixth, abnormalities were 
tests 


patients tended to have tests of less 


and in the 
recorded in 3 Less jaundiced 
positivity. 

The 


in the 


nature of the abnormalities 


tests indicates parenchy mal 


liver disease in these 6 patients. 
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In the case of a young Negress 
admitted into the hospital for treat- 
ment of infectious hepatitis, an ab- 
normal osmotic erythrocyte fragility 
was demonstrated in the course of 
investigations carried out for the pur- 
pose of determining the nature and 
etiology of an associated mild anemia. 
The conclusion was reached that this 
patients anemia was most likely of the 
type not uncommonly encountered in 
women of the child-bearing age, and 
therefore the abnormal results of the 
osmotic erythrocyte fragility test were 
considered to stand in no relation to 
the anemia. The question was raised 
with regard to the possibility that 
hvperbilirubinemia of infectious hepa- 
titis, or some other biochemical changes 
taking place in association with hyper- 
bilirubinemia, might have some bear- 
ing upon the osmotic fragility of the 
red cells. It was decided to test this 
hypothesis by means of clinical investi- 
gation as described below. 


Material. Osmotic erythrocyte fragility was 
letermined in 18 patients with jaundice. This 
rroup included cases of acute infectious hep- 
titis, cirrhosis of the liver, and extrahepatic 


tration. 


0.33 to 0.30%. 


OSMOTIC ERYTHROCYTE FRAGILITY IN PATIENTS WITH JAUNDICE® 
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biliary obstruction by neoplasm (carcinoma of 
the pancreas). 

Technique. The saline osmotic fragility test 
was performed as outlined by Wintrobe? w'th 
the only modification of buffering the saline 
solution with 0.01 molar phosphate buffer. 


Results. The results are recorded in 
the accompanying table. It is seen that 
decreased osmotic fragility of the red 
cells was found in all patients but one 
(G. P.).+ This exception was a case 
with only mild hyperbilirubinemia 
(serum bilirubin of 2.3 mg. per 100 cc.). 
It will also be noted that in some pa- 
tients in whom the test was repeated 
during the subsidence of jaundice, the 
fragility tended to return toward nor- 
mal concomitantly with decrease in 
serum bilirubin concentration. 

Comment. We found no record of 
similar observations on perusal of var- 
ious texts of hematology and Ponder’s 
recent monograph on hemolysis'. 
Several questions arise in connection 
with our findings. Is the increased 
concentration of bilirubin responsible 
for decreased osmotic erythrocyte 
fragility? Are some other biochemical 
changes associated with hyperbilirub- 


* Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result of 
their own study and do not necessarily reflect the opinion or policy of the Veterans Adminis- 


t According to Wintrobe?, complete hemolysis occurs when the concentration of NaCl is 
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inemia the cause of this phenomenon? 
Could some of these biochemical ab- 
normalities (increased concentration of 
hile salts in the blood ) produce it by 
enhancing hemolysis of the more 
fragile cells? The latter possibility does 
not appeal to be likely in the absence 
it even mild degree of anemia in most 
of our patients. It is contemplated to 
investigate further, when possible, the 
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mechanisms which bring about altera- 
tion in osmotic fragility of red cells in 
patients with jaundice. 

Summary. Of 1S patients with var- 
ious types of jaundice, 17 showed a 
decreased fragility of the red cells in 
hypotonic saline solutions. The degree 
of change tended to parallel the in- 


tensity of the jaundice. 
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THE presence of an antidiuretic prin- 
ciple in the urine of patients in various 
pathological conditions has been re- 
ported by many 
Robinson and Farr'® studied the an 
tidiuretic effects of the urine of patients 
with nephrosis, Cushing’s syndrome. 
premenstrual edema, and other condi- 
tions and were able to show a correla 
tion with the degree of clinical edema 


Ralli and the 


nce series 


co-workers!* indicated 


of such a factor in a 
of patients with cirrhosis and ascites. 


Teil and Reid?" 


of an antidiuretic principle in the urine 


observed the presence 


of patients with pre-eclampsia and 


eclampsia, and other investigators? re- 
ported its occurence in the urine of 
patients in cardiac failure 


\ large body of evidence exists dem- 


onstrating the antagonistic action of 
the posterior pituitary and the adrenal 
cortex on salt and water metabo- 
lism! [t has also been shown that 


the adrenal cortical steroids are of 
primary importance 
ot the rate 


the 


in the regulation 
of renal excretion. of water 
salt!:3.5.8.9,14 


and conservation of 


16 


Stimulated by 


in this subject, we undertook a series 


the increasing interest 


of studies on a group of patients pre- 
senting clinical edema, in an attempt 
the 
the 


to correlate degree of clinical 


edema _ with amount of urinary 


few 


antidiuretic hormone and in a 


cases with adrenal cortical function 
Procedure. Mature male rats weighing be 


untaine | in 
metabolic cages on Nu-Chow § diet ind 
ad libitum. At the start of 


hvdrate | 


tween 170 and 200 om. were m 
water each ex 


periment the rats wer with tap 


water (5% of their body weight introduced by 
stomach tube Each rat was injected intra 
peritonally lL ce L100 of body wt with 
the intidiuretic prin ipl extracted from a 
24-hour urine specimen of patients with 
clinical edema. The antidiuretic principle was 


Grollman!®. The 


nals was collected in 


obtained by the method of 


urine output of the ani 


volumetric containers and measured at 5 


minute intervals. The of ingested water 
excreted at 90 minutes was determined by 
the following method 
water excreted at 90 minutes 

x LOO 7 of 


ingested water 

Inve sted water excreted 

100 % excreted units of antidiurecti 
hormone 

Adrenal cortical functi 
the Kepler Power water responss 
17-ketosteroids in the 
17-ketosteroids were determined bv the pro 


yn was evaluated by 
test!® and 


excretion of urine. The 


cedure of Holtorff and Koch!!. All determina- 
tions were done on 24-hour urine specimens 
Results. The animals selected for 


these experiments had a normal di 
uresis to ingested water, and showed 
an antidiuretic response when injected 
intraperitoneally (20 
milliunits/cc.). No effect 
occurred in rats injected with physio 


with pitressin 


antidiuretic 


logical saline solution or urinary prep 
arations from normal patients. 


* Intern, Cook County Hospital, Chicago, Illinois 


+t Intern, Philadelphia General Hospital, Philadelphia, Pennsylvania 
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Sixteen patients presenting clinical 
edema were studied. The diagnosis in- 
cluded 12 cases of congestive heart 
failure, 2 of cirrhosis of the liver, and 

of controlled Addison’s disease. All 
cardiac and cirrhotic patients were 
maintained on a 1-gm. sodium chloride 
diet, and diuretics were withheld dur- 
ing the course of the studies. In Table 
| are summarized the urinary antidiu- 
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Fig. 1 graphically correlates the 
amount of edema, antidiuretic hor- 
mone titers and urinary output in one 
of the cases. This is representative of 
the findings associated with improve- 
ment during the ‘rapy in the group as a 
whole, the antidiuretic levels declining 
with increased urinary output and less- 
ening edema. 

in 4 cases, 17-ketosteroid determina- 


PABLE 1.—SUMMARY OF FINDINGS IN 14 PATIENTS WITH EDEMA AND 
2 WITH ADDISON'S DISEASE. 


\ Diagr ty Ser Blood Pres. Liver Edema 
ASHD M 7CM 44 
HASHD. 60 M 200/68 5 
AS HD OM 162/78 10 i+ 
CHD 13 M 120/88 12 i+ 
ASHD M 70 10 
HASHD ‘) M 7 1-4 
ASH Ml 14072 1+ 
Hevbp ty M 184/192 ~ 1+ 
ASHD 73 M 150/76 7 i+ 
AS HUD M 114/88 
Cirr Sis reo TO 14 
\ sor M 0 
Ad 12S 70 0 
Normal Va 


retic titers of these patients, the de- 
gree of clinical edema, the urinary out- 
put and the serum sodium, potassium, 
ind chloride levels. 

It is noted in Table 1 that the esti- 
nate of the amount of edema correlates 
vith the amount of urinary antidiuretic 
hormone, the antidiuretic hormone ti- 
ter being proportionately higher in 
those with more edema and less uri- 
lary output, and vice versa. It is of 
nterest to note that the serum sodium 
ind potassium levels in most instances 
emained within normal limits, irre- 
pective of the degree of clinical edema 
nd the amount of urinary antidiuretic 
iormone, whereas serum chloride lev- 
ls were usually below the normal 

ilues irrespective of the clinical status 

f the patients. The low salt diet had 
ot affected the serum sodium levels 

most, but it may have been respon- 

ble for the low values of serum chlo- 
des. 


Urine kK VA C1 17 Ketosteroids 
Units ee mEq ka mEq Mg./24 hr 

i) Hoo 144 100 

0 14] a4 

70 610 ( 133 100 

1 4 SS 

60 1230 7 iat 92 4.2 
79 0 10] 

sv } 140 

7 710 145 4 

10) 60 14s 78.3 

SO) m l | 

72 


nit« 5 6 14° 105 
m.Eq. m.Eq. m.Eq 8-15 Mg./24 hr 


tions were carried out. Fig. 2 shows 
that when high antidiuretic hormone 
titers were found, the 17-ketosteroid 
levels were low, and the urinary out- 
put was diminished. All patients with 
clinical edema also showed an abnor- 
mal Kepler-Power water response test. 

Discussion. It has been generally 
accepted that an antidiuretic hormone 
of the posterior pituitary regulates in 
part the tubular reabsorption of wa- 
ter. Many have 
shown the existence of such a hormone 
in the urine in various pathological 
states. Recently, a group of workers? 
reported increased antidiuretic —hor- 
mone titers in patients with cardiac 
failure. 

The correlation of antidiuretic hor- 
mone, urinary output, and 17-ketoster- 
oids in certain pathological conditions 
has been striking enough to be of sig- 
nificance. Lloyd and Lobatsky'* demon- 
strated increased antidiuretic hormone 
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AC URINARY VOLUME 
A TIENT RESPONDING TO THERAPY 
Amount of edema intidiuretic hormone titer urinary utput oa ise 
clinical edema. 
7 KETO STEROIDS Mg/24 HR ADH KETOSTEROIOS Mg/24 HR 
co 6B 60 40 20 s 2&6 8 6 2 100 80 > 40 20 2 4 6 8 W 12 
| NO EDEMA CONGESTIVE FAILURE (3+ EDEMA 
| 
| 
| 
| 4 4 
2 4 6 8 10 12 4] 46 86 10 4 
WS URINE VOL /100 CC RINE CC 
ADH 17 KETO URINE VOL 
ADH 17 KETOSTEROIDS Mg/24 HR ADH r KET TEROIDS Mg/24HR 
i090 80 60 © 80 60 40 20 4 6 8 10 12 
CONGESTIVE FAILURE 44 EDEMA CONGESTIVE FAILURE + EDEMA 

| 

| 24 6 8 246 14 
} URINE VOL / 10 CC URINE vOL/ 100 CC 


4 


Comparison of 17-ketosteroid determinations in 1 normal patient 
patients with congestive failure 
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with findings 
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DOCHIOS, DREIFUS: 
levels and low 17-ketosteroid levels in 
\ddisonian patients. In 
these patients a lowering of the anti- 
diuretic levels, occurred following the 
idministration of adrenal cortical ex- 
tract. In these workers also 
reported 


a series oft 


contrast, 


low antidiuretic hormone 
levels and normal or high urinary cor- 
series of dia- 
betes insipidus patients. More recently, 
Perloff'® demonstrated 
17-ketosteroid and 
| l-oxvsteroid levels in congestive heart 
values of 17-ketoster- 


oids and 1l-oxvsteroids mav be due to 


ticosteroid levels in a 


Lasché and 
decreased urinarv 


failure. The low 
the lowered urinary output during the 
time that edema fluid is accumulating, 
or they mav be an indication of some 
degree of adrenal insufficiency. 

Birnie et al. were able to show that 
the serum from adrenalectomized ani- 
contained 
than the 


normal animals. He also re- 


mals adrenal insufficiency) 


more antidiuretic activity 
serum of 
ported the absence of antidiuretic ac- 
tivity in well hydrated rats which were 
injected with serum samples obtained 
from hypophysectomized animals (pos- 
terior pituitary insufficiency). He con- 
cluded that 
there mav be a deficiency in the svstem 
which inactivate 
circulating antidiuretic substance and 


following adrenalectomy, 


normally serves to 
that the disturbance of water balance 
thus results from a decreased destruc- 
tion of the latter rather than overpro- 
duction. 

We have demonstrated an increase 
of the amount of antidiuretic hormone 
in the urine excreted by patients with 
congestive heart failure and_ portal 
cirrhosis. and we have also shown that 
there is a definite correlation between 
the amount of this hormone excreted 
and the degree of clinical edema. In 
our series of patients, the antidiuretic 
hormone levels were consistently high, 
and cortical studies (low 
17-ketosteroids and_ positive 


adrenal 


urinary 
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Kepler-Power water response tests) 
indicated some derangement of adre- 
nal cortical function. We believe, 
therefore, that this may be the result 
of posterior pituitary—adrenal imbal- 
ance due to a primary derangement of 
adrenal cortical activity. 

In reference to Table 1, it was noted 
that serum sodium levels had no rela- 
tionship to the level of antidiuretic 
titer or to the amount of 
edema. Peters'® reported that, when 
hvdrated rats are used, the administra- 
tion of antidiuretic 
water retention without having an ef- 
fect on sodium retention. However, if 
antidiuretic hormone is given with a 
dose of salt it has little or no antidiuret- 
ic effect. water having an obligation to 
sodium salts that is not reciprocated. 
In other words water must follow the 
retention or excretion of sodium, but 
sodium does not have such an obliga- 
tion to water. 


hormone 


hormone causes 


From our work, we feel that an an- 
the 
posterior pituitary and_ the adrenal 
cortex in controlling the renal excre- 
tion of water. We believe that, in a 
sense, patients with congestive failure 
show some signs of deranged adrenal 
function. In accord with the findings of 
other investigators, our untreated pa- 
tients maintained a high antidiuretic 
hormone level and low 17-ketosteroid 
levels and had an absence of normal 
water diuresis. It is possible, however, 
that there is enough adrenal cortical 
function (relative to the DOCA-like 
fraction in particular) remaining in 
these congestive failure patients to 
maintain normal serum sodium levels. 
but not sufficient 17 - hydroxy - 11 - de- 
hydrocorticosterone (compound E) 
fractions to maintain normal excretion 
of water. In contrast, Addisonian pa- 
tients have a loss of both sodium and 
water because of a total adrenal cortex 
insufficiency. 


tagonistic action exists between 


i 
| 
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In reference to a therapeutic appli- 
cation of the restoration of the physi- 
ological mechanism for the excretion of 
salt Gaunt® treated 
nalectomized animals with 0.5 mg. 
DOCA daily and found that the levels 
of 
to 
diuresis persisted. Since the primary 
action of DOCA is to facilitate the re- 


absorption of sod 


and water. adre- 


antidiuretic hormone were: reduced 


normal, although deficiencies in 


ium, it is conceivable 
that a deficiency in diuresis would per 
sist. Birnie® reported that adrenal cor- 
tical hormones. compound E in 


markedly 


diuresis and that it was exceedingly 


par- 
ticular stimulated water 
difficult to produce water intoxication 
under the protection. of adrenal corti- 
Lloyd Lobotsky!* 
also demonstrated a marked diuresis 
following the administration of Lipo 
Adrenal Cortex (Upjohn) to 3 patients 


cal hormones. and 


in congestive heart failure and edema, 
and to ] patient with edema associated 
with excess DOCA and salt therapy. 
From this study it has been demon- 
strated that our group of patients in 
congestive heart failure had high anti- 
diuretic 17-keto- 
Kepler-Power 


hormone titers, low 
steroid levels, posiiis 
water response tests, essentially normal 


serum sodium levels. and low or lower 


than normal serum chloride levels. If 
We are grateful to Doctors Charles M 
Norman M V ill 


1. Anderson, J. A., and Murlin, W. H.: J 


Pe 


ANTIDIURETIC 


Thompson, Joseph N 
and Donald Berkowitz for their generous advice 


REFERE 
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the high antidiuretic hormone levels, 
low 17-ketosteroid levels and positive 
Kepler-Power water response tests re 
flect some functional derangement of 
the adrenal gland, and if compound 
E causes a diuresis in patients with 
clinical edema, it may be inferred that 
normal salt and water metabolism may 


be restored by the administration of 
cortical-like substances (for example, 
compound E). It is contem»nlated in 


the future to administer to these pa- 


tients adrenal cortical extracts in an 


attempt to test this premise. 
We established 


the presence of an increase in the anti 


Conclusions. have 


diuretic hormone titers in the urine of 


a group of patients with congestive 


heart failure and in patients with 
cirrhosis of the liver, and have de 
monstrated that the urinarv level of 


this factor shows a definite correlation 

with the ot 

Futhermore, these patients show a pos 

sible derangement of the 
] 


adrenal gland as evidenced bv positive 


decree clinical edema 


functional 


Kepler-Power water resvonse tests and 
ketosteroid The 
of these patients 


generally within normal limits whereas 


low 17 levels. serum 


sodium levels were 
the serum chloride levels were usualls 


| elow normal 
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INTESTINAI complications which re- i bucket which fits into the smaller lumen 
| he ] ( 
sult from subtotal gastric resection for Holes were made in the larger lun en pt xm 
sti ft t iff It li : il to the bucket, as described by Shiffer® and 
pepue ulcer orten present aimcult diag modified by Lorber and Machella2. Under 


nostic problems. Distortion of the sto- 
mal area may make Roentgen examina- 
tion hard to interpret, and visualiza- 
tion of the afferent (duodenal) loop by 
routine methods is often incomplete 
the stomal 
area and to obtain adequate filling of 


To delineate more clearly 


the afferent loop with barium, we have 
devised a special intubation technique 
by which a more comprehensive Roent 
ven study can be obtained. 

Four patients were observed who 
had troublesome digestive 
subtotal 


Routine studies, including a complete 


symptoms 


following gastric resection 


gastrointestinal Roentgen series, were 


negative. Because disease was sus- 
pected in the afferent loop in 3 of these 
patients, the intubation technique to be 
described was utilized to obtain ade 
quate visualization of this segment. In 
each patient, the demonstrated Roent- 
gen abnormality was in keeping with 
the clinical impression. In the fourth 
subject, the region of the stoma was 


more adequately delineated by the in- 


tubation method and a lesion in this 
area was visualized. 

Method for Visualization of the Afferent 
Loop. A double-lumen Miller-Abbott tube 


was arranged with a 5-cm. balloon tied over 


® Read before the 
Mav 1, 195] 


American 


Federation for Clinical 


fluoroscopic observation. the tube was intro 


duced into the stomach of the fasting patient 
and was allowed to pass 3 to 6 inches into 
jejunum. The balloon 
inflated with 50 to 100 c« 


block the 


the efferent segment of 
was then slowly 
order to 


of air, in efferent loop 


Fig. 1A). Care was taken to be sure that in 
flation of the balloon did not cause the tubs 
to return to the stom | If sucl lid occur 
the balloon was deflated and jejunal intuba 
tion was repeated. While in the erect posi 
tion, the subject was iven sO a ot 

barium-water mixture. If the tube was found 
to be in the efferent segment and if complet 
obturation of the jejunum was obtained by 
the balloon, he was then given 240 cc. of 


barium meal. Ingestion of the barium meal 


usually resulted in some filling of the afferent 
loop In order completely to fill the duodenal 
segment, the patie nt was pla ed in variou 
positions on the fluor ypc tabl Visualiza 
tion of the afferent loop was usually best ac 


complished in the right oblique position In 
some patients complet filling of the duo 
denum occurred only if they were allowed 
to sit in a chair for 5 to 10 minutes. Peristaltic 
waves attempted to empty the barium from 
the duodenum but turning the patient  s 
that the afferent loop became dependent 
caused gravitational forces to bring about 
its filling and complete visualization 


subjects the first swallow of 
barium passed through the efferent 
revealed the tube to be in the 
loop. In such instance 


flated 


In some 
segment 
afferent 
the balloon was de 
instilled by 


and 


and barium 


was svring¢ 
through the other lumen of the tube directly 
into the afferent loop (Fig. 1B) 

Research, Atlantic Citv, New Jersey 


ARFFERENT LOOP 


STUDIES AFTER 


SUBTOTAL GASTRIC RESECTION 545 


AFFERENT LOOP 
(DUODENAL) 


AFFERENT LOOP 
(DUODENAL) 


STOMACH 


BARIUM 


EFFERENT 
LOOP 


TUBE 


BUCKET 
-BALLOON 


STOMACH 


"mM- TUBE 


EFFERENT 
LOOP 
FOR BARIUM 
B INSTILLATION | 
Fic. 1 \) Schematic diagram of intubation technique. (B) Alternate technique, should tube 
nter afferent loop. 
Results. A. “Conrrors.” Subjects Complete filling of the afferent loop 


vere selected for study who were 


isymptomatic following subtotal gas- 
tric resection. Observation of the sto- 
mal and duodenal stump areas in these 
patients was particularly helpful in de- 
termining the amount of distortion pro- 
duced by the surgical procedure. 


is demonstrated in Fig. 2A. The ob- 
structing balloon m the efferent seg- 
ment is partially visualized. The use- 
fulness of employing a double-lumen 
tube for these studies is demonstrated 
in Fig. 2B. Because the tube readily 
entered the afferent loop, filling of this 
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Fic. 2.-(A) Complete filling of afferent loop. Note balloon visible at distal end of 
segment. (B) Afferent loop filled (see arrows) by instillation of barium through tube which had 
entered afferent segment. (C) False pouch (see 
D 


ments. Large mucosal folds in region of 


segment was easily obtained by instill- 
ing the barium through the tube with 
the balloon deflated (see arrows). 

In one patient a false pouch was 
visualized at the junction of the affer- 
ent and efferent segments (Fig. 2C). 
In another, large mucosal folds were 
noted in the region of the anastomosis 
(Fig. 2D). Slight distortion of the duo- 
denal stump was demonstrated in a 
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fe rent 


arrow) at junction of afferent and efferent seg- 


stoma, 


patient operated upon for a gastric ul- 
cer (Fig. 3A). A spot film of this area 
(Fig. 3B) also revealed irregularity at 
the tip of the stump. In most patients, 
the duodenal stump appeared “dome” 
or “cone-shaped” (Fig. 3C). The excel- 
lent mucosal detail that may be ob- 
tained of the duodenal stump is shown 
in Fig. 3D. 


| 
’ ne 
SAR». 


AFFERENT 


LOOP STUDIES AFTER SUBTOTAL 


547 


GASTRIC RESECTION 


\ 
] 


‘dome Oo! 


ump 


Com™Menrt. In these patients who were 
free gastrointestinal symptoms, 
the intubation study revealed certain 
ibnormalities. In (Figs. 3A, 3B) 
the duodenal stump was irregular in 
while in the others it was 
“cone-shaped”. Two patients 
the stomal area. A 
false pouch visualized in one (Fig. 2C) 
easily differentiated from ulcer de- 
ormity of its changing con- 
folds observed in an- 
ther patient (Fig. 2D) were visual- 
all sides of the stoma and 
o way resembled niches produced by 
eptic ulcer. 


from 
one 


outline 
dome” or 
had distortion of 


Was 


because 


tour. The large 


zed on 


° Exclusion tvpe resection, in this study, 


Distortion of duodenal stump. (B) Spot film of some deformed stump. (C) Normal 
“cone-shaped” duodenal stump. (D) Mucosal detail of normal appearing duodenal 


Attention is again called to the de- 
sirability of employing a double-lumen 
tube for these studies since, in some 
patients, the tube may enter the affer- 
ent segment. In such cases adequate 
filling of the afferent loop may be ob- 
tained by instilling the barium through 
the tube with the balloon deflated. 


B. “Stump Utcer”. Ulcer in the affer- 
ent loop is exemplified by the follow- 
ing patient. 

Case 1. EP.S.. a 62-year old white 
male, was subjected to an exc'usion type 
resection® for chronic duodenal — ulcer. 


His presenting symptoms, 1 year later, were 
similar to those experienced prior to opera- 


refers to subtotal gastric resection without removal 


f the pylorus and, in some instances, part of the antrum. In all “exclusions” except Case 2 the 


maining gastric mucosa was removed. 


. 
< 2 
\ 
D 


tion, except that the pain and tenderness had 
shifted from the epigastrium to a spot 1 inch 
below the border of the 


the midelavicular line 


right costal cage in 


Routine studies and 


upper gastrointestinal roentgenogram revealed 
Gastric 


no abnormalities disclosed 


inalysis 
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ably permitted continued peptic activ- 
ity in the duodenum. It would be dif 
ficult, if not impossible, to demonstrate 
Roentgen 


such a routine 


methods 


lesion by 


Fic, 4 \ 
me mbrane. 


icidity of 52 units. An intubation 


revealed a normal stomal area 


i peak tree 
study 

The duodenum was completely intact and 
the mucous membrane of its distal limb was 
observed to be rugose (Fig. 4A). The stump 
was irritable, mildly deformed and had a 
persistent fleck in its center (Fig. 4B). Th 
duodenal stump coincided with the area of 
pain and tenderness. 


ComMENT. These findings suggest re- 
activation of an excluded duodenal ul- 
cer with associated duodenitis. The 
high postoperative gastric acidity prob- 


Afferent loop completely filled in Case 1. Note intact duodenum 
duodenal stump area reveals a persiste nt fleck (see 


B Spot film of 


ind a rugose pattern of the 


irrow mucous 


C. Duopenitis. The following patient 


process in 


exemplifies an inflammatory 


the afferent loop 


Cause 2 2 
ontinued t 


63-vear old white male, 


) have recurrent ulcer symptoms 


ifter an exclusion ty pe resection per 
formed in 1932 for duodenal ulcer. Post 
operatively, the ulcer pain and _ tenderness 


shifted from the epigastrium to the right mid- 
hypochondrium, 2 below the 
cage. For a short period in 1947, he experi 
enced ulcer symptoms referable to the left 
upper quadrant, at which time a marginal ul- 


inches costal 


: 
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cer was demonstrated by Roentgen examina- 
tion. The ulcer promptly healed on medical 
management and the right upper quadrant 
pain remained unexplained. Gastric analysis 
revealed a peak free acidity of 50 units. An 
intubation study failed to disclose any stomal 
ibnormality. The afferent loop was well out- 
lined (Fig. 5A) and the duodenal stump area 
was observed to be irregular, irritable and 
tender (Fig. 5B). When in a contracted state, 
the stump had a “fleur-de-lis” appearance 
Fig. 5¢ This irregularity was thought to 


of his pain and tenderness. The fact 
that an inflamed and engorged duo- 
denal stump area was associated with 
ulcer-like symptoms is not surprising, 
since duodenitis may mimic ulcer. The 
presence of high normal acid values 
probably played a role in initiating this 
pathological process. 

D. PERFORATION OF DUODENAI 
Stump (Stump LEAKAGE). This condi- 


5 


5.—(A) Afferent loop completely filled in Case 2. (B) Spot film of duodenal stump reveals 
formity. (C) Contracted duodenal stump with “fleur-de-lis” appearance. 


due to reactivation of an excluded ulcer. 
e patient subsequently died of heart disease 
1 the following were observed at post- 
rtem examination: a) healed marginal ul- 
t; b) passive congestion, edema and in- 
immation of the duodenum from the stump 
wn to the ampulla of Vater; c) outpouch- 
of the tip of the duodenal stump which 
bably accounted for some of the deformity; 
two superficial erosions in the stump area. 


CoMMENT. In this patient the de- 
mity of the duodenal stump was 
ught to represent reactivation of the 
ginal ulcer, especially since it was 
itomically associated with the area 


tion is exemplified by the following 
case. 


Case 3. W.G., a 29-vear old white male, 
who had previously been operated upon for 
a perforated duodenal ulcer, was subjected 
to an exclusion type gastrectomy for a chronic 
duodenal ulcer. the second _post- 
operative day he developed fever and 
severe pain in the right upper quadrant 
of the abdomen. He was subjected to an ex- 
ploratory operation, and purulent bile-stained 
fluid was observed in the region of the duo- 
denal stump. No fistula could be demonstrat- 
ed. The area was drained and the patient re- 
covered, Subsequent gastric analysis revealed 
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Fic. 6.—(A) Complete filling of afferent loop in Case 3. Lower portion of afferent segment 1s 
not visualized on roentgenogram, but deformity of duodenal stump is adequately demonstrated 
B) Spot film of duodenal stump reveals the deformity in detail. Arrows point to pocket at tip 


ot stump 


Fic. 7.-(A) Stomal area in Case 4, showing ulcer niche (see arrows). (B) Spot film of ulce 
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a peak free acidity of 48 units. Study of the 


afferent loop 3} months later revealed it to be 


longer than usual and markedly deformed at 
the stump (Figs. 6A, 6B). The pocketing at 
the tip of the stump (see arrow) was thought 
to represent deformity due to the perforation. 


The demonstration, in 
this patient, of a small pocket due to a 
previous perforation of the duodenal 
stump helped to confirm the surgeon’s 
findings and to delineate the residual 
deformity. 

E. MARGINAI 


COMMENT. 


Utcer. There is now 
presented a patient with marginal ulcer. 


Case 4. T.H., a 43-year old white male, 
was operated upon in 1943 for a large, 
chronic, perforating, duodenal ulcer. The 


duodenum was severed distal to the pylorus. 


Six years later he had a massive upper 
gastrointestinal hemorrhage, at which time 
roentgenograms of the stomach and stoma 
were negative. An intubation study several 
months later revealed a persistent niche 
it the anastomotic site (Fig. 7A). A 
‘pot film of this area (Fig. 7B) demonstrated 


the niche in greater detail. The afferent loop 


was found to be normal. 


Discussion. Local complications, both 
early and late, which result from sub- 
total gastric resection most often in- 
volve the anastomotic area or the af- 
ferent (duodenal) loop**’. 

e the immediate postoperative peri- 

leakage from the anastomotic site 
yr eis nal stump is an infrequent but 
erious hazard. In an article on gas- 
trectomy, which includes an extensive 
eview of the literature, Levy’ points 
ut that leakage from duodenal stump 

is resulted in fatalities in 42 of 4798 

ises, an approximate mortality of 14. 

wenty-eight additional deaths from 
eritonitis and 4 more from abscess 

iy well have resulted from stump 
ikage. The non-fatal incidence of 


ritonitis due to all causes is consid- 

ed to be 2 to 4 times as great. 

Malfunction of the stoma may be an 

rly or late complication and the vari- 

s forms of this disorder that occur 
well known. 
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Other important late sequelae of sub- 
total gastric resection include recurrent 
ulcer and its complications, and the 
dumping syndrome. 

With the exception of the latter con- 
dition, the diagnosis of which is made 
by clinical means, Roentgen examina- 
tion and gastroscopy provide the chief 
methods of diagnosis of these compli- 
cations. The usefulness of gastroscopy 
is limited by the accessibility of the 
lesion that may be present. Routine 
Roentgen methods are usually sufficient 
to determine the abnormality present 
in the remaining gastric pouch, but 
complete filling of the afferent loop 
with barium is rarely obtained, and in- 
terpretation of findings in the stomal 
area is often made difficult by distor- 
tion resulting from the operative pro- 
cedure. By means of the intubation 
method described one may obtain use- 
ful information concerning the status 
of the afferent loop and, in addition, 
it may help to delineate more com- 
plete ‘ly pathology in the stomal area. 

That lesions, other than perforation, 
can occur in the duodenal stump area, 
especially after an exclusion type pro- 
cedure, is evident .by the demonstra- 
tion of “stump ulcer” (Case 1) and 
duodenitis (Case 2). In addition, one 
could expect that obstruction and 
tumor formation in the afferent loop 
might be demonstrated by such studies. 

Demonstration of leakage from the 
duodenal stump by the intubation 
method might be an extremely valu- 
able diagnostic aid, if surgery for peri- 
tonitis is considered in the post- gas- 
trectomized patient. Too often, as in our 
own patient (Case 3), the exact site of 
perforation cannot be visualized at 
operation. It is felt, however, that an 
intubation study would be contrain- 
dicated in the first few days after oper- 
ation because of possible trauma to the 
stoma. This would not apply to the 
afferent loop, since this segment is 
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filled by gravitational forces. Similarly. 
such a study should not be considered 
if there is any suspicion of stomal per- 
toration. 
Very technical difficulties have 
The 
procedure is occasionally time-consum- 
ing, but can usually be performed in 
30 to 60 minutes. One patient vomited 
some of the barium meal but managed 
to retain enough for completion of the 
study. Certain radiological aspects al- 
ready commented upon should be em- 
phasized. In spite of surgical distortion, 
or of large intestinal folds of the stomal 
area, pathological conditions should be 
more easily differentiated from ana- 
tomical bv the intubation 
method. In the duodenal stump area 
such differentiation dif- 
ficult, especially after an exclusion ty pe 
procedure. After a classical resection. 
however, the stump should 
or “cone-shaped”. 
This shift of pain reference and ten- 
derness (Cases 1 and 2) from the epi- 
gastrium pre-operatively to the right 
hypochondrium postope ratively 
quires explanation. It is possible that 
severance of nerve pathways of the ul- 
cer area resulted in a 
viscero-sensory 


few 
been encountered in these studies. 


variations 


be more 


appear 
“dome 


change from a 
pain mechanism, 
McKenzie®, to a peritoneo- 
cutaneous pathway suggested by Mor- 
ley®. Another fac ‘tor that must be con- 
sidered is the possible displacement of 
the duodenal cap as a result of sever- 
ing its pyloric and ligamentous attach- 
ments. 
Finally, we 
ability of duodenal ulcer 
at the time of resection, whenever pos- 
sible, is emphasized by the demonstra- 
tion in this study of ‘stump ulcer’ 
denitis and stump leakage in 


sug- 


gested by 


believe that the 
removing a 


desir- 


, duo- 
patie nts 
who had had an exclusion type proce- 
dure. In each of them, gastric acidity 
was little affected by the resection, in 
spite of the removal of the remaining 
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antral and pyloric mucosa in 2. In an 
effort to accomplish an adequate resec- 
tion and at the same time to avoid the 
hazard of inverting an acutely diseased 
McKittrick, Moore and 
Warren? have suggested a_ two-stage 
procedure. With the 
tion they had no mortality in 43 pa- 
tients and only one stump perforation. 
Of great interest, with regard to the 
importance of removing the remaining 
antral mucosa, are 4 patients with mar 
they able to 


duodenum, 


two-stage resec- 


ginal ulcer whom were 
cure by excision of the remaining an 
trum. Levy! was able to collect 13 cases 


in which post-gastrectomy ulcer was 
cured by antrectomy, but he also found 
6 other cases in which it was ineffex 
tive. Thus it would seem that in addi 
tion to the adequacy of a resection and 
the reduction in acid production by re 
moval of the antral-gastric mechanism 
other factors may operate which can 
influence the development of lesions in 
the stomal and duodenal stump areas 
Summary. A special intubation tech 
nique is described which allows for 
adequate visualization of the afferent 
loop and more complete delineation of 
the stomal area in patients who have 
been subjected to subtotal gastric re 
section. By means of this technique 
patients with and without gastrointes 
tinal symptoms were studied. Filling 
of the afferent loop with barium dem 
onstrated a “stump ulcer” in one, duo 
denitis in another, and a _ walled-ofl 
perforation in a third. In still anothe1 
patient, a stomal ulcer was clearly de 
lineated. The method is simple and its 
use is recommended in those subject 
in whom disease of the stoma or affer 
ent loop is suspected and cannot he 
demonstrated by routine methods. The 
desirability of removing a duodenal ul! 
cer with the resected stomach is en 
phasized in this study by the demo: 
stration of a variety of pathologic: 


conditions that can occur in the stum 
area. 
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BSTEIN S disease is a congenital mal 
tormation of the heart characterized by 
a downward displacement of an anom- 
alous tricuspid valve that divides the 
right the heart into a large 
auricular portion consisting of the true 


side ot 


auricle and the greater portion of the 
ventricle and of a smaller ventricular 
portion consisting of the lower portion 
of the ventricular cavity with its out- 
flow tract. The leaflets of the tricuspid 
valve may be so fused together that 
identification mav be impossible. The 
leaflet is usually the largest 
ind is attached to the annulus fibrosis 
The posterior leaflet is usually the most 
anomalous with little if anv attachment 
to the annulus. The medial leaflet may 
ippear as a fenestrated, isolated flap. 
There is a great variation in the num- 
ber, size, and position of the papillary 
muscles and of the chordae tendineae. 
The moderator band is frequently en- 
larged 

In 1937, Yater and Shapiro’ made 
an exhaustive review of the literature 
and concluded that it would appear to 
be impossible to make the diagnosis 
during life. Recently Engle et al.*, on 
the re-examination of the 
records of three individuals who died 
with Ebstein’s disease, suggested that 


interio1 


basis of a 


a Clinical diagnosis was possible 
554 


The purpose ot this report is to de 
the first 


disease diagnosed during life and to 


scribe instance of Ebstein’s 
re-emphasize the characteristic clinical 
svndrome that was not obscured by the 
presence of an unrelated severe hyper 


tension 


Case Report. A. H 34-vear old whit 
woman, was first seen on Jan. 19, 1951, for 
treatment of hype rtension. As a child, shi 
had measles, mumps, chi ken-p x, pertussi 
ind scarlet fever. When 9 vears old, she had 
sinking spells” and was told that she had 
“See: aking” heart. Physical activity was not 
restricted 

She developed normally and regarded het 


self thereafter as well until the 
1948, when she devel 
feet and ankles while on a trip through the 
states. At first, she attributed the 
swelling to the heat, but was al 
flicted with recurrent headache. In February 
1949, when at home in Wisconsin, she 
breath and a fast and irregular 
92. 1949, 2 teeth were 


evening, she 


summer of 


ped slight swelling of 


southern 


soon she 


note d 
shortness of 
heart action. On Feb 
That 


vision in her right eye. She 


extracted. suddenly lost 
was hospitalized 
and learned that she had hypertension, 44 
protein in the urine, and a hemorrhage in her 
eve. She improved on a salt-poor regimen 
After leaving the hospital, she went to Duk: 
University Hospital, where she was placed 
upon a Ke mpner regimen Although her blood 
pressure dropped from 220/142 to 120/8° 
during her stay there, by the time she reached 
home, it had risen to its original level. Sh: 
greatly and sought the 


was disappointed 


idvice of many other phy sicians 


TO OO 
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Physical examination revealed a normally 
normally nourished white 
rhere was complete optic atrophy of 
The left fundus showed attenu- 
with Grade 2 narrowing of the arteri 
les. There was no evidence of cardiac failure. 
lhe blood pressure was 220/160. 

Phe cardiac findings were distinctly unique 
for uncomplicated hypertension. The point of 


cle veloped and 
woman 
the right eve 


ition 


naximal impulse was visible and palpable 2 


m. bevond the left mid-« lavicular line in the 
Sth intercostal space, The rhythm Was regu- 
lar The 2nd 


nd louder than the 2nd pulmonic. A systolic 


aortic sound was accentuated 


the 
the 
al 
aT\ 
rte a 
ul ul 
vere 


lost 


her 
nen 
Yuk 
aced 
lood 


She ouette 
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murmur was audible all over the precordium 
but was best heard in the left 3rd intercostal 
space parasternally, where a_ systolic thrill 
was palpable. In this region, a 3rd_ heart 
sound was audible which at times becarme 
obscured by the murmur that extended into 
diastole. This change in character of the 
murmur appeared to be related to the phas 
of respiration and to the heart rate. Dullness 
extended 2 cm. to the right of the sternum 

Fluoroscopic and radiographic studies re 
vealed a huge cardiac silhouette with enlarge 
ment both to the right and to the left (Fig. 1). 
The left cardiac border in the frontal view 


Roentgenograms of heart. Upper left, postero-anterior view. Upper right, lateral view 
wer left, right anterior oblique view (breast shadow overlaps posterior portion of cardiac 
Lower right, left anterior oblique projection (breast shadow overlaps anterior por- 


t] tion of cardiac silhouette). 
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was convex and elevated. The heart appeared 
abnormally bulky anteriorly. In the left 
oblique position, .marked posterior 
protrusion in the region of the left ventricle 
The extension of the cardiac sil 
houette to the right was unaccompanied by 


anterior 
was noted 


significant displacement of the esophagus and 
was felt probably to be due to a greatly en- 
larged right atrium. The left atrium was not 
Chere distinct 
arc and the pulmonary vessel shadows in the 


enlarged was no pulmonic 


lungs appeared somewhat small. The vas- 


cular pedicle appeared normal with no evi 


aVR 


aVL 


Fic. 2.—Electrocardiogram showing a right 
bundle-branch block with 


the right precordial leads. 


giant P waves in 


of enlargement of the aorta or of the 
superior vena cava. The right and left borders 
of the heart pulsated in opposite directions. 
The pulsations of the right border of the 
heart appeared to be diminished. 

The electrocardiogram (Fig. 2) showed a 
right bundle branch block with giant P waves 
in the right precordial leads. 

The blood count 


cythemia with 17.5 


dence 


showed a_ mild poly- 


of hemoglobin and 


go 
gm 
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6,100,000 


studies showed mild impairment of 


Renal 


red blood ells pe! 


function 


The urine contained protein and white and 
red blood cells 

The circulation time was 21.5 seconds for 
saccharin and 10 seconds for ether. The arte 


rial oxvgen content was 20.1 volumes per 
LOO capacity 24.8 volumes per 100° ce 
and saturation 829 These determinations 


were made by Dr. Joan Long 


From these studies it appeared obvious 
that the patient had unrelated diseases 
namely 


1.) Hypertension, pri bably on the basis of 


chronic renal disease. The story is ver 
suggestive of acute glomerulonephritis 
with cardiac failure that responded ti 
sodium restriction with a shrinkage of 
the heart and a drop in pressure. It is 


interesting that our blood pressure read 


ing during an amytal test was identical 


with the drop in pressure obtained at 


Duke University. The patient is now 
on a modified salt and calorie restric 
tion and her pressure is stabilized at 
160/100 

2 A congenital abnormalitv. The absence 
of the peripheral nanitestations of tri 
cuspid valvular disease, the large right 
auricle, the giant P waves, the right 
bundle branch block, the clear lun, 
fields, the prolon red right heart circu 


lation time, the arterial oxygen unsatu 
ration, and the polycythemia suggested 
a deve lopment il defect in the right aur 
cle and of the tricuspid valve (Ebstein’ 
disease with an interatrial septal defect 
out wit 
the biplane stereoscopic unit devised by D1 
W. Edward Chamberlain? 
posures at right angles to each other on rol 
film at the rate of per second. In thi 


case the 2 oblique projections were emploved 


Angiocardiography was carried 


which permits es 


and exposures were made every half secon 
from 2 to 15 seconds after the intravenou 
injection of 50 cc. of 70% Diodrast 
Immediately upon entering the heart, tl 
opaque material became diffused through 
huge right atrial chamber (Fig. 3). In the lef 


anterior oblique projection made second 
from the start of the injection, a small tongu 
of the Diodrast projected to the left an 
posteriorly (Fig. 3a); this could not be seer 
in the other exposures of the 
demonstration of the marked enlargemet 
of the right atrium together with the 
svndrome permitted 


series. Th 


clinic 
interpretation of tl 


unusual angiocardiographic findings in tl 


later exposures of the series. The 


proyection 


— 
QVF Ve 


ontrast material from the left and posterior 
border of the right atrium probably demon- 
‘trates an inter-atrial septal defect. 

In the exposures from 2% seconds to the end 
t the series, the contrast material outlined 

chamber at the anterior and inferior por- 
tion Of the heart. This chamber was partially 
lemarcated from the right atrium and under- 
went little or no change in contour and is 
4 


elieved represent “auricularized” right 
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was never opacified (Fig. 3b and 3c). In this 
manner, the functioning portion of the right 
ventricle has been demonstrated. The separa- 
tion between its inferior tip and the anterior 
aspect of the “auricularized” portion of the 
right ventricle represents probably the free 
portion of the tricuspid valve. 

Contrast material remained visible in the 
right ventricle in the last exposures of the 


cave RAO-2SEC 
LAO-2SEC 
atte 
a 
\ 
/ 


}.~Angiocardiograms made with biplane stereoscopic unit securing a pair of exposures 


> 


right angles to each other every 2 seconds on roll film. (One injection was given (50 cc.) 
of 70% diodrast). 


3a (Above)—Right and left anterior oblique projections, 2 seconds from start of injection. 


utricle. In the most anterior portion of the 
irt as visualized in the right anterior ob- 
ue projections a narrow band of contrast 
came demarcated in the later exposures. 
his pulsated actively and its inferior tip was 
nstantly separated from the adjacent con- 
st-filled chamber by a narrow band which 


series made 15 seconds from the start of the 
injection. At no time was the contour of the 
pulmonary artery demonstrable. There was a 
questionable slight increase in the density of 
the branches of the pulmonary vessel in the 
lungs. There was no detectable opacification 
of the left cardiac chambers. 
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Electrokymograms were obtained over the 
various borders of the heart in the posterior 
interior and left and right anterior oblique 
views. Typical tracings are shown in Fig. 4 
In each of the 


vuricular bordet 


tracings taken over the right 
an accentuation of the early 


systolic upward deflection was noted: in a 


few, this upward movement was sustained 
ventricular 
tracings with those 


throughout systole Comparison 


t these obtained on the 


Fic. 3b 


opposite border at the same level revealed 
that the major initial downward 
occurred on the left side at the same time that 
an upward one was being recorded on thi 
right side. Our interpretation of the signifi 
cance of the atrial electrokymogram is the 
subject ot another report to be published 
At this time, we suggest that the right atrial 
electrokymogram obtained in this patient in- 
dicates either increased filling of the right 
itrium or positional changes or both 


Comment. In 1866, Ebstein® de- 
scribed a case of a downwardly dis- 


movement 


ZATUCHNI: 


ERBSTEIN DISEASI 


placed anomalous valve. 


Since then, 26 essentially 


tricuspid 
similar cases 
have been reported. Recently, one more 
was casually mentioned® and we are 
aware of still another in our hospital’ 
a male, 2% days old who died suddenly 
In no instance was this anomaly cor 


rectly diagnosed during life 


Right and left anterior oblique projections, 10 seconds from start of injection 


Although our patient had hyperten 
sion, there were many unusual feature 
which caused us to suspect an associ 
ated congenital cardiac defect. These 
included the history of a 
the age of 9 vears, the finding of a Sys 
tolic thrill and murmur in the thir 
intercostal space parasternally, the en 
larged cardiac silhouette predominant 
ly of the right auricle, the giant 


waves with a right bundle-branc 


murmur at 


| 
4 | 
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block, and the prolonged right heart 
circulation time and arterial oxygen 
unsaturation in the presence of com- 
pensation. These together with the ab- 
sence of the peripheral manifestations 
of tricuspid valvular disease suggested 
that we were dealing with Ebstein’s 

ase and an interatrial septal defect. 


The possibility was considered of a 
valvular pulmonic stenosis with an in- 
tact ventricular septum and patent 
foramen ovale recently emphasized by 
Engle and Taussig®. However, the 
absence of significant dyspnea and the 
roentgen findings were not consistent 
with this svndrome. The angiocardio- 


s¢.—Right and left anterior oblique projections, 11 seconds from start of injection 


he latter is the most common cardiac 
nomaly associated with Ebstein’s dis- 
ise. The clinical impression was con- 


rmed by angiocardiography. 

The syndrome has been reviewed 
cently by Engle et al.4. As far as we 
e aware hypertension is not a fea- 
re of this anomaly. Our patient had 
nal disease and in all probability the 
pertensive state was related thereto. 


gram, as in valvular pulmonic stenosis, 
revealed a delayed emptying of the 
contrast material from the right heart. 
But, unlike valvular pulmonic stenosis, 
a narrow band of contrast in the most 
anterior portion of the heart as visual- 
ized in the right anterior oblique posi- 
tion became demarcated in later ex- 
posures, pulsating actively but remain- 
ing constantly separated from the ad- 
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jacent contrast-filled chamber by a 
narrow band which was never opaci- 
fied. The former is thought to repre- 
sent the functioning portion of the 
right ventricle and the latter the sepa- 
ration between its inferior tip and the 
anterior aspect of the “auricularized” 
right ventricle. 

Cardiac catheterization studies would 
have been helpful in further distin 
cuishing this anomaly, but we thought 


ZATUCHNIL: 
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systolic “plateau” over the right atrium 
caused us to consider the possibility of 
tricuspid insufficiency. It is of interest 
to note that “congenital tricuspid in 
sufficiency’ has been used as a 
synonym for Ebstein’s anomaly’. How 
ever, it is a striking fact that the periph 
eral 
sufficiency 


manitestations otf tricuspid in- 
Engle et 


believe that the anomalous valve is so 


are absent 


arranged that it is competent. The pos 


Fic. 4 


I lectrokymograms of the borders of the cardiovascular silhouette in th right anterior 
oblique view. The sound tracing and the carotid sphygmogram | 


been simultaneoush 


recorded. 


it unwise to subject this patient to such 
a procedure that is fraught with risk 
in Ebstein’s anomaly. A case has been 
reported in which cardiac catheteriza- 
tion was done, the possibility of Eb- 
stein’s anomaly not being suspected’. 
The findings differed from those of 
valvular pulmonic stenosis in that the 
pressures in the right auricle and right 
ventricle were not greatly elevated. 

The electrokymographic finding of a 


sibility of contraction of the “auriculan 
ized” right ventricle during ventricula 
systole producing a reflux of blood into 
the right atrium is remote, for the mus 
culature in this part of the right ven 


tricle is frequently practically absent 


We have suggested that positional 
changes must be considered in_ the 
genesis of the right atrial electro 


kymogram obtained in this patient. 
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Conclusions. 1. Ebstein’s disease 
diagnosed during life is reported for 
the first time. 

2. The characteristic syndrome was 
not obscured by the presence of an un- 
related severe hypertension. 


3. A new angiocardiographic method 


was employed consisting of a biplane 
stereoscopic unit permitting simultane- 
ous exposures at right angles to each 
other on roll film at the rate of 2 per 
second. 

4. A sign is described diagnostic of 
this anomaly revealed by angiocardi- 
ography. 
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From the De partment of Medicine, the New York Hospital-Corne ll Medical Center 


New 


[THROMBOPHLEBITIS is a disease of 


multiple causation in which 3 mecha 
involved: namely, distur- 
bance in the integrity of the vein wall, 
1 slowing of the blood flow 


stasis 


nisms may be 


venous 
and changes in the physio- 
chemical properties of the blood itself 
Thus vy, infection, and trauma 
have been implicated. It is known that 
stress influences the clottability of the 
of blood coagulation mav be an im- 
portant factor in the production of 
However 
there have been no studies of the rela- 
tionship of life situation and emotions 
to thrombophlebitis. It is the purpose 
of this study to explore this relation- 
ship in patients who have had recur- 
rent thrombophlebitis. 

Three types of procedures were car- 
ried out. A detailed life historv and 
data about the personality features of 
the subject were obtained. and the 
settings in which the attacks of phle- 
bitis occurred were defined. Secondly. 
day-to-day observations were made in 
which the clotting time of the blood 
and the current emotions and life sit- 
uation of the subject were ascertained. 
Finally, both stressful and non-stressful 
interviews were carried out with these 
subjects and simultaneous measure- 
ments of the clotting time and blood 
viscosity were made, Similar short-term 


562 


surgery, 


and that acceleration 


York, New York 


and long-term observations were made 
on apparently healthy volunteer sub- 
jects who had not had phlebitis and on 
a series of medical patients who suf- 
fered from a variety of stress disorders 
other than thrombophlebitis. 


Methods. Six 
women and 2 men, were selected at random 


Subjects and subjects, 4 


from a group of patients in th peripheral 
vascular clinic who had had more than one 
attack of phlebitis, who had not requested 
help because of emotional problems, and 
who were able to speak English and make 
the required number of visits to the hos- 
pital. Four of the 6 patients complained of 
pain and/or swelling in the involved ex- 
tremity. Each patient was seen from 10 to 
50 hours over a period from 5 to 14 months 
All were without clinical evidence of throm- 


bophlebitis at the outset but two of the 


subjects developed active phlebitis while 
under observation in this study. One sub- 
ject (V.J.) was receiving dicoumarin as an 


ambulatory patient throughout the period of 
the study but had no phlebitis during this 
time. One of the 
thrombophlebitis during the study period had 


subjects who developed 


anticoagulant therapy intermittently and was 
hospitalized at Otherwise _treat- 
was limited to the use of an elastic 


one point 
ment 
stocking and to advice as to the care of the 
legs. At each visit 
blood was drawn and the clotting time and 
Such 


emotions 


the beginning of clinic 


relative viscosity determined. values 
then related to the 
ind life situation as determined by question 
ing the patient and by observation on the part 
of the investigator. 

On one or more occasions the subjects were 
taken to the 


were current 


laboratory and while the sub 
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ject was recumbent an interview was con- 
ducted. Topics were introduced which 
through prior knowledge of the patient were 
known to be stressful and anxiety-producing 
and which were felt to be pertinent to the 
setting of previous attacks of thrombophle- 
hitis in the subject being studied. An initial 
specimen of blood was obtained and _ since 
the anxiety and tension of coming to the 
laboratory for “special tests” most generally 
was associated with some shortening of the 
clotting time, the next 15 to 20 minutes were 
spent in discussing neutral non-stressful topics. 
A second specimen was then obtained and 
it was generally found to give a_ clotting 
time within the range seen in subjects who 
had not had thrombophlebitis. The stress- 


discarded if difficulty was encountered in 
entering the vein or if bubbles appeared in 
the syringe. A 20-gauge needle and a 20- 
ce. syringe were treated with silicone®!!-1* 
as were standard Wassermann tubes. One 
ce. of blood was introduced into each of 3 
such tubes. The tubes were placed in a 
constant temperature water bath at 37°C. 
and the time required for complete coagula- 
tion in each successive tube ascertained. The 
clotting time for the third tube was taken 
as the clotting time value for the specimen. 

The silicone method was first suggested by 
Jaques'! and has been used by Margulies 
and Barker!2.13 and others. It was used in 
the present study since with it the values 
were found to be more consistent and re- 


PABLE 1.--CLOTTING TIMES IN HEALTHY AND HOSPITALIZED SUBJECTS 


No. of Observations 


Group Male & Female 
Apparently 
healthy 78 
Active 
phlebitis 21 


ful portion of the interview was then carried 
out over a period of approximately 30 min- 
utes, following which the third sample of 
blood was obtained. The final 20 minutes 
were spent in a discussion aimed at render- 
ing reassurance and in reducing anxiety. A 
final specimen of blood was then secured. 
rhe relative viscosity of the blood was de- 
termined simultaneously. 

On other occasions non-stressful interviews 
were carried out with these same _ patients. 
The subject was again recumbent and the 
entire period of observation was spent in a 
discussion of neutral topics and in attempts 
to divert and reassure the patient. Blood 
pecimens were btained at the same inter- 
vals as those used in the stressful interview 
experiments. 

MEASUREMENT OF THE CLOTTING TIME OF 
rHE Bioop. The necessary equipment was 
prepared and the determinations of the clot- 
ting times and relative blood viscosity were 
carried out by one technician who has had 2 
vears of continuous experience with these 
nethods. Approximately 5 cc. of blood were 
obtained from an antecubital vein; 3 cc. were 
used to determine the clotting time and the 
remaining 2 cc. after addition of heparin were 
used to determine the relative blood viscosity. 
The time of application of the tourniquet 
was less than 10 seconds. Specimens were 


* General Electric “Dri Film”. 


Range Standard 
Minutes Mean Deviation 

40-69 a3 7 

33-45 37 + 


producible than with the Lee-White method. 
Also, clotting-time values with this method 
are sufficiently long to permit ease and 
greater accuracy when dealing with acceler- 
ated clotting times. 

Using the silicone method the mean clot- 
ting time was found to be 53 minutes in 
the apparently healthy volunteer subject. Hos- 
pitalized patients suffering from active throm- 
bophlebitis when not on anticoagulant ther- 
apy had a mean clotting time of 37 minutes. 
Table 1 is a tabulation of the findings in these 
2 groups. 

Clotting time scales in the accompanying 
diagrams are marked at 53 minutes (“nor- 
mal mean”) and at 37 minutes (“active 
phlebitis mean”) with interrupted horizontal 
lines as points of reference. The assumption 
is made that clotting times in the vicinity of 
37 minutes are significantly short. 

MEASUREMENT OF THE RELATIVE BLOOD 
Viscosity. Blood viscosity was measured in 
a T’ang and Wang?’ capillary pipette vis- 
cosimeter. The apparatus is surrounded by 
a water jacket and kept at the constant tem- 
perature of 25° C. Blood, previously hepar- 
inized, is drawn up by suction into a verti- 
cally suspended capillary and the time re- 
quired for it to fall between 2 marks is de- 
termined in seconds. Immediately prior to 
the blood measurement the viscosity of dis- 
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determined in 


tash 
calculated 


the value for the blood specimen 


tilled water is identical 


ion. The relative viscosity was 


by dividing 


by the value for the distilled water. Sixty 
seven determinations in apparently healthy 
volunteer subjects showed a range from 3.69 
to 5.89, with a mean of 4.73 and a standard 


Relative blood 


part upon the sub- 


deviation of 0.58 viscosity 


values depend in large 


ject’s red cell mass. Values tend to be low 
in anemic subjects. Variations in the blood 
viscosity closely parallel changes in the sub 
jects hematocrit readings?" 


It is of importance to point out that healthy 
relaxed subjects who reclined on the examining 


table for period similar to that used in the 


Fic. 1.—(Case 1, A.B 


RECURRENT 


Variations in the blood clotting time under varying life 


THROMBOPHLEBITIS 


to be 
with active phlebitis. Such shortened 


in the range seen in patients 


clotting times were frequently found 
to be associated with a current life set- 
ting which was stressful for the patient. 
When the subject felt secure and there 
were no current problems, the clotting 
times were the same as those observed 
in healthy subjects and in patients who 
had not suffered from thrombophle- 
bitis. 

Subject A. B. (Fig. 1), 
over an 8-month period, showed, com 


obser\y ed 


Phe 


situations 


majority of the values tend to be short. The more nearly normal values occurred on days of 


relative calm and security; the 


insecurity 


interview experiments showed a 
fall in blood viscosity during the first 50 to 60 
minutes, after which the value remained 
fairly constant?*. Therefore, any rise in vis- 
cosity in the experimental subjects after the 
first 30-minute period (that is, during the 
stressful portion of the interview) was con- 
sidered to be of probable significance 


progressive 


Results. LoNnc-TERM OBSERVATIONS. 


The day-to-day observations on these 
patients were striking in that their 
blood clotting times were most gener- 
ally found to be accelerated and often 


short values were associated 


with days marked by anxiety 


and fear. 


monly, short clotting times ranging 
from 36 to 45 minutes. Life experi- 
ences, which for her were productive 
of anxiety and fear, were accompanied 
by short clotting times. During periods 
of relative calm, the clotting times 
showed less acceleration. 

Subject M. B. had phlebitis when 
first seen and the clotting time was 32 
minutes. During the succeeding 8 
months there were no further attacks 


of phlebitis, but the clotting times 


WRON 
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were frequently short, ranging from 
{2 to 48 minutes. Such clotting-time 
values were correlated with anxiety 
and resentment in this subject. On less 
frequent occasions of relative security 
the clotting times ranged from 50 to 
39 minutes. 

\ third subject, M. C., during a 6- 
month period in which yr tse anxiety 
and resentment were prominent, had 
clotting-time values ranging from 38 
to 47 minutes with only 2 readings in 
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The diagram shows clotting time 
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\{. M. was observed for 11 months, 
and out of 65 clotting- -time measure- 
ments only 4 were in the r range of 50 
minutes. Her ave rage clotting time was 
42 minutes, and while under observa- 
tion she had 3 attacks of phlebitis 
during periods when clotting times 
averaged 35 minutes. Again this sub- 
ject’s short clotting times correlated 
with chronic anxiety and covert hos- 
tility, and the attacks of phlebitis came 
at periods of major stress. 
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values over a prolonged period dur- 


which the po expressed consistent peace of mind and contentment. The subject's 

epe: ated attacks of phlebitis were secondary to polycythemia vera and were largely unrelated 

to emotional stress. Throughout this period of observation the polycythemia was in relative 
remission. 


the 50's. During the last 3 months of 
‘bservation she had resolved some of 
her interpersonal conflicts and she felt 
relatively relaxed and tranquil, and the 
lotting time values were from 50 to 
35 minutes. 

J. E. (Fig. 2) was found to have 
olyeythemia vera and during the 4 
ionths’ period of study his polycythe- 
iia was in relative remission and he 
ad no phlebitis. In marked contrast 
» the other patients in this study, he 
‘enied being anxious, fearful, or re- 
‘ntful, and it will be noted that all 
ne clotting time values were between 
) and 55 minutes. 


Four healthy volunteer subjects were 
followed for comparable periods. Their 
clotting times averaged 48 to 55 min- 
utes, and it was exceptional for them 
to exhibit a shortened clotting time. 
Any such acceleration, however, in all 
cases was correlated with anxiety in 
these subjects. The mechanism of clot- 
ting acceleration appeared to be em- 
ployed sparingly, and the degree of 
shortening was less pronounced than 
that seen in subjects who had had 
thrombophlebitis. 

Fig. 3 illustrates representative day- 
to-day: clotting time measurements in 
a healthy 33-year-old medical research 
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worker who had not had _ thrombo- 
phlebitis. It will be seen that the clot- 
ting times were most usually within 
the range seen in relaxed subjects. 
There was a moderate shortening of 
the clotting time on one occasion 
which was reported by the subject as 
being an “irritating, frustrating day”. 
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Fic. 3.—Variations in the clotting 
that chronically the values were in 
had phlebitis. However, when the 
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time values in a 
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tic ulcer, and hypertension). These 
patients showed chronic clotting-time 
measurements similar to those ob- 
served in healthy volunteer subjects 
with one prominent exception, the pa- 
tients with early labile essential hyper- 
tension. Such hypertensive subjects 
tended to have chronically shortened 
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33-year old healthy male subject. Note 


the range seen in apparently healthy subjects who have not 
subject was faced with an anxiety-induction situation, the 


clotting time shortened and this shortening persisted during the period of stress productive of 
the anxiety. 


Later, while experiencing anxiety Over 


an approaching examination which 
meant much to the subject, his clot- 
ting time shortened to 40 minutes 
which is within the range seen in 


patients with active thrombophlebitis. 
Following the examination the clotting 
time remained in the short range and 
returned to previous levels only after 
the subject felt confident that he had 
passed the examination and felt secure. 

Clotting-time measurements were 
made on 23 clinic patients suffering 
from a variety of stress disorders other 
than thrombophlebitis (such as bron- 
chial asthma, migraine headache, pep- 


clotting times and elevated blood vis- 
cosities associated with hypertensive 
blood pressure levels and the emo- 
tional states of resentment and _ hostil- 
ity. One such subject was studied for 
a period of 12 months and during this 
time the blood pressure slowly fell 
from an initial reading of 165/105 to 
a normal level of 135/85. With this 
fall in blood pressure there was a cor 
responding increase in the clotting 
time from an initial range of 32 to 35 
minutes to 45 to 55 minutes and a 
decrease in, blood viscosity. Patients 
with well established, relatively fixed 
hypertension showed day-to-day clot- 
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ting-time values similar to those seen views with a dramatic shortening of 
in healthy volunteer subjects. the clotting time and with moderate 

SHORT-TERM OBSERVATIONS. Except increase in blood viscosity. After the 
for one subject (J. E., Case 3), all of initial period of reassurance, topics 
the subjects who had had thrombo-_ were introduced rather abruptly which 
phlebitis reacted to the stressful inter- were relevant to the life setting of the 
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Time 


1.(Case 1, A.B.) The upper diagram shows the striking shortening of the clotting time 

nd a moderate rise in relative blood viscosity during an experimental stressful interview in 

hich the subject expressed anxiety and fear concerning her first husband’s murder and re- 
sentment toward her present husband. 

The lower diagram shows the relative stability of the clotting time and the characteristic 

rmal fall in blood viscosity during a non-stressful interview with the same patient on a 

different occasion. 
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subject at the period of onset of previ- tions were evaluated by questioning 
ous attacks of thrombophlebitis. Such the subject after the experiment was 
discussions were accompanied invari- completed and by direct observation 
ably by feelings of significant personal by the experimenter. Strong reassur- 
conflict characterized by anxiety and ance and diversion were then followed, 
apprehension. These emotional reac- in all cases, by a return of the clotting 


Fic. 5.—(Case 5, M.C.) The upper diagram illustrates the marked shortening of the clotting 
time and the characteristic failure of the relative viscosity to fall during a stressful interview 
in which a discussion of the subject’s children led to a show of anxiety and fear. 

The lower diagram demonstrates that a non-stressful interview with the same subject on a 
different occasion during which there was relative calm and security resulted in no shortening 
of the clotting time and in a characteristic normal fall in blood viscosity. 
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time and relative viscosity values to 
the level generally seen in healthy sub- 
jects and in patients who had not had 
thrombophlebitis. 

The non-stressful interviews, with- 
out exception, failed to be accom- 
panied by inereased clottabilitv. In 
fact. the clotting time increased to 
some extent in all subjects presumably 
hecause of the reduction of the initial 
anxiety and tension through diversion 
ind reassurance. 

Fig. 4 (upper half) illustrates the 
observations made in a stressful inter- 
view experiment with patient A. B. 
She talked for 30 minutes with definite 
show of anxiety about her husband’s 
shocking death” and expressed veiled 
resentment toward her present hus- 
band who “wasn’t anvthing like” her 
first husband. The clotting time, which 
initially had returned to 53 minutes 
with neutral discussion. fell to 38 min- 
utes, a level often seen in subjects 
who are suffering from active throm- 
bophlebitis Also the blood viscosity 
rose moderately. The clotting time re- 
turned to 48 minutes after diversion 
ind with the reduction of anxiety. 

Fig. 4 (lower half) indicates that 
when this subject was _ diverted 
throughout the experimental period 
with neutral discussion and when anx- 
ietv was reduced the clotting time did 
not shorten and the blood viscosity fell 
is is commonly observed in the healthy 
ind relaxed subject. 

M. B.. during a stressful interview. 
expressed anger toward her father for 
the beatings he had administered and 
fear and anxiety during a discussion 
of her husband’s carcinoma. Following 
this discussion the clotting time fell 
from 50 minutes to 36 minutes and 
the blood viscosity rose. Reassurance 
ind diversion were accomnanied bv 
1 return of these values to previous 
levels. A non-stressful interview on an- 
other occasion resulted in no signifi- 


cant changes in either clotting time 
or relative viscosity values. 

\ stressful interview was conducted 
with J. E., the subject who had had 
polycythemia vera. Past life experi- 
ences and particularly his failure to 
marry were discussed. In spite of some 
obvious tension, no significant short- 
ening of the clotting time occurred. 

Fig. 5 (upper half) shows a stressful 
interview with patient M. C. It can 
be seen that the clotting time fell from 
52 to 34 minutes, and the blood vis- 
cosity rose after a discussion concern- 
ing the daughter who had left home 
and of the son who had “given up his 
faith”. The patient reacted with ob- 
vious anxiety and at one time there 
were tears and sobbing. Reassurance 
was accompanied by a return of the 
clotting time and blood viscosity val- 
ues to the previous control levels. Fig. 
5 (lower half) shows a non-stressful in- 
teriew with this same patient in which. 
throughout the experimental period. 
neutral non-stressful topics were dis- 
cussed. It will be seen that the clotting 
time did not shorten and that the blood 
viscosity fell. 

During a _ stressful interview with 
subject M. M.. a discussion of her mar- 
riage and her husband’s insanitv was 
productive of considerable  anxietv. 
fear and veiled anger. The clotting 
time shortened from 47 to 37 minutes 
and there was some increase in blood 
viscosity. With reassurance, these val- 
ues returned to their initial level. A 
non-stressful interview on a different 
occasion failed to produce anv acceler- 
ation of coagulation. 

Twentv-three clinic patients suffer- 
ing from stress disorders other than 
thrombophlebitis (bronchial asthma 
migraine headache, peptic ulcer, and 
hvpertension ) were subjected to stress- 
ful interview experiments carried out in 
the same manner as described for the 
patients who had had_ thrombophle- 
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bitis. Only the patients with hyper 
both the early labile and the 
established varieties) 
the characteristic shortening of clotting 


blood 


occurred 


tension 
fixed showed 
elevation of viscosity 
this only 


when the emotional response was ac 


time and 


under stress and 


a significant elevation 


of blood pressure 


companied by 
(greater than 20 mm. 
systolic) above the stabilized pre-stress 
level. The clotting acceleration in such 


subjects was significant but was gen 


RECURRENT 


THROMBOPHLEBITIS 
clotting time rose to 56 minutes. For 
the next 30 minutes she discussed her 
attitude toward her husband with defi 
nite show of anger and resentment. She 
developed typical nasal blockage and 
a very drv mouth but the clotting time 
did not shorten and the blood viscos 
itv fell in a normal fashion. 
PERSONALITY FEATURES. In 
these patients were found to be chron 


general 


ically anxious and fearful people pre 
occupied by concern over many little 


erally not of the magnitude seen in things in their lives. Resentment and 

Fic. 6.—Diag ft a stresstul interview with a patient who was a “nasal reactor” but who had 

tt had thrombophlebitis, demonstrating a relatively stable clotting time and a normal fall 

blood sity. Note that stress was accompanied by nasal blockage but not by clotting 


acceleration. 


patients who had had _ thrombophle- 
bitis. Those patients who did not have 
hypertension significant 
change in clotting time or blood vis- 


showed no 


cositv during stressful interviews. 

Fig. 6 shows clotting time and blood 
viscosity measurements during a stress- 
ful interview with patient R. R., who 
characteristically reacted to stress with 
blockage but who was neither 
hypertensive nor had she had throm- 
bophlebitis. Initially the clotting time 
was 43 


nasal 


anxiety. 
With a discussion of neutral topics the 


minutes, suggesting 


anger were common features but such 
feelings were rarely expressed openly 
They often had anxiety dreams. Two 
patients gave the history of episodes 
of panic associated with marked ten- 
sion and hyperventilation. The early 
life period contained manv_ stressful 
events. At least one parent seemed to 
have been strict. physically punitive 
and demanding. Three of the 4 female 
patients escaped unhappy home situ- 
ations by early marriage to men tor 
whom they expressed little affection. 
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Their anxiety was in part non-spe- trivial events. She complained of fatigue and 
cific but to some extent in all was Was always unduly anxious about her chil- 
dren. She seldom left home “for fear some- 


focused on the afflicted extremity. In 
general there was undue fear and con- 
cern that the phlebitis might recur and 
that a pulmonary embolism might de- 
velop. 

Lire SITUATION TO 
\rrack. In nearly every episode 
of thrombophlebitis reported by 5 of 
the 6 patients in this study it 
possible by careful inquiry to elicit a 
anxiety, fear, 
actual loss of secur- 


RELATIONSHIP OF 
was 
life situation involving 
and threatened or 
ity which was temporally 
with the attack. The actual period it 
which the phlebitis occurred was often 
with the actual or threat- 
ened loss of an important life figure 
such as a marital partner, parent, o1 
child. In the attacks there 
were obvious stresses ot etiological im- 


associated 


many of 


portance such as abdominal or pelvic 


surgery or childbirth. In others no such 


physical stress was identified. 


Case Summaries. Case 1 (A.B.). Post 
Phlebitis Syndrome with Pain and Swelling 
f the Leg in a Chronically Anxious and Re 
entful Woman Who Had Had 2 Attacks of 
This 48-year old house 
was born in Ireland and came to this 
ountry at the age of 23. After working for 
married a man 
he had known in Ireland. When first exam- 
June, 1950, about a month after re- 
attack of thrombophlebitis, 
she complained of pain and some numbness 
of the left leg and moderate edema of this 
leg. Examination revealed a heart rate of 
100, blood pressure of 144/92, and a slight 
pitting edema of the left ankle and leg. 

She was the fifth of 11 children. 
father, a farmer, affectionate, 
working, somewhat passive man. The 
was the figure: extremely 
demanding, religious, and “the boss”. Unlike 
left Ireland and came to 
to avoid marrying the man her 
mother had picked for her. Her marriage was 
said to been a “happy” one and she 
family of 7 children. However, 


W ite 


vear as a domestic, she 
ined in 


overy trom an 


Her 
hard- 
mother 

trugal 


was an 
dominant 


her siblings, she 
this country 


hav e 
raised ua 


poverty plagued the family and the patient 
“chronic worrier” 


was a 


harassed daily by 


thing might happen to the children” in her 
absence 

She developed Vonous varices ot 
legs 13 vears ago after her later 
During the eighth month of her last preg- 
nancy at when her husband was un- 
employed and she was receiving sedation for 
“nervousness” and easy fatiguability, she 
developed her first episode of thrombophle- 
bitis. In 1946 her husband suddenly dis- 
appeared and 11 weeks later his body was 
recovered from the river. He had been mur- 
dered was never solved”. 
“These 11 weeks were horrible” and were spent 
in a nearly-constant state of panic charac- 
terized by tachycardia, “a trembly feeling 
inside,” vomiting and diarrhea, urinary fre- 
quency, and menorrhagia. For the next 2 
vears anxiety and fear were frequent and 
severe. She feared the authorities would take 
her children from her. She wondered “what 
will happen to us”. The slightest thing, she 
said, would upset her and cause her to 
“shake all over’. It was in setting 
in 1947, that, after a minor fall in which she 
struck her left knee, she developed her sec- 
ond attack of thrombophlebitis of the left 
leg. In 1948, at the of her oldest 
daughter, she married a with 4 
grown children. She was looking for security 
for her children but wondered whether she 
had done the right thing. She said she really 
did not this had her first 
husband and she resented the fact that he 
differed from her first husband who was so 
helpful and “took half the worry from me” 
Since her she had felt “much bet 


both 
pregnancies 


a time 


and “the case 


such a 


insistence 
widower 


man as she 


love 


marriage 


ter” but obvious anxiety continued and in 
the past 12 months she had had 3 distinct 
episodes of panic characterized by fear of 


impending death, inability to breathe due to 
tight chest musculature, tachycardia, and pro- 
fuse perspiration. In the past 10 months she 
had not had phlebitis but her anxiety con- 
tinued, although less, and was focused in 
part on her troublesome left leg. She feared 
she might become paralyze -d “and me with 
the smallest child only 7 on my hands”. 

CasE 2 (M.B.). Thrombophlebitis Unre 
lated to Physical Stress in the Setting of a 
Threatening Life Situation Accompanied by 
Marked Anxiety and Fear. This 37-year old 
Italian-born housewife had her first attack of 
thrombophlebitis following the birth of her 
only living child 6 years ago. When first 
examined in June, 1950, she again had active 
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thrombophlebitis of the leg which was sub lle denied leg pain, nervousness, or tension 
siding. She complained of chronic pain and He stated, “I'm an easy going fellow; I don't 
swelling of both legs made worse by exer worry and I'm. satisfied with my job and 
cise. Examination showed minimal pitting with life in general”. Physical examination 
edema of the legs and slight tenderness over revealed moderate obesity, a blood pressure 
Hiunter’s canal on the left of 145/98, slight pulmonary emphysema, a 
She was the second of 4 children. Her liver edge palpable } fingers below the right 
father was described as strict. stubborn. and costal margin, and slight pitting edema ot 
critical: “a tyrant”. He seldom let her out the left leg. Laboratory studies showed a 
of his sight. They had many disagreements hemoglobin of 17.1 gm. and a red blood 
ind she was “scared to death of him”. “Home — cell count of 6,800,000, The clinical impres 
was like a prison” from which she escaped sion was that of polycythemia, probably pri 
by marrying igainst her father’s wishes " mary in type in relative remission at the 
man she did not love time. It was probable that his recurrent throm 
Her mother was passive and _ unaffection- hophlebitis could be explained as being se 
te. Her marriage was filled with anxiety and mdary to this disorder 
sexual adjustment was unsatisfactory. Shortly He was the fifth of 7 children. His parents 
after her marriage she became ill, had diar emigrated to this country from Germany a 
rhea, vomiting, and weight loss and later had year prior to his birth. The father died at 
a uterine suspension and an appendectomy ie 77 of diabetes mellitus. He was a labore 
Chis was followed by chronic ill health for ind was described as a julet man, well-liked 
3 years. Her husband was discharged from by his family and friends and liberal with 
the service because of het poor health. Two his family. The mother died at 80 from an 
vears later she became pregnant but mis exsanguinating hemorrhage of a varix in the 
arried at 15 weeks. Three months later she leg. The patient was close to his mother and 
again became pregnant and she grew very remembers her as good-natured and under 
inxious and fearful that she would again standing. His childhood was recalled as hay 
ibort. After a stormy pregnancy “the sus ng been a pleasant one. He had been a 
pense was terrible”) which was accompanied nightwatchman for the past 10 vears having 
by hyperemesis gravidarum she was deli formerly been a time keeper in a_ taxicab 
ered. She complained of much fatigue and varage. He denied any emotionally upsetting 
was excessively anxious about the child. Tw experiences and stated that he was happy 
weeks after deliverv sh¢ developed thrombo ind contented with his bachelorhood 


phlebitis. She recovered after 2 months. al ’ ee 
Comment. This patient, unlike the 
though conside rable anxiety and tension pe! 


sisted. She continued to have symptoms char- others in this group, appeared ade- 
icteristic of the post-phlebitis syndrome but quately adjusted and to be lacking the 


had no recurrences until June, 1950 whe nin anxiety. worrisome. and fearful char | 
a setting of “nervousness, feeling shaky in- acteristics seen in patients who have 
side, and being fearful and apprehensive 

following the discovery that her husband : . . 
had a Carcinoma ot the rectum she had l evident that this patient S recurrent at- 


had thrombophlebitis It would seem 


second attack of phlebitis. This attack was tacks of phlebitis occurred when he 
inassociated with surgery, infection, or was indeed polyevthemic, that is when 
trauma. She had no further attacks 

CasE 3 J.E.). 20-Year History of Re 
current 7 hrombophlebitis Secondary to Poly- 
cythemia Vera in a Relatively Well-Ad lets, and a slowed venous flow due to 
justed Subject. This patient was a 49-year increase in relative blood viscosity. 


there was marked increase in red cell 
mass, increase in the number of plate- 


old German-Jewish nightwatchman who This subject's background and person- 
had recurrent attacks of thrombophlebitis on ality features were not typically those 
the average twice yearly since the age of een in the other patients in this series 
His polycythemia remained in a state 

of relative remission throughout the 
ciated with epidermatophytosis of the feet. lcd 
His past health had been excellent other- study perioc eco — ee 
wise. When first examined in January, 1951, Of blood coagulation was not a feature 
although he had had no attacks in the previ- The blood viscosity values remained at 
ous 8 months, he wished to learn their cause the upper limits of normal. 


29 The attacks were unassociated with in- 
jury or surgery but on occasion were asso 
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Case 4 (V.J.). Repeated Attacks of Throm 
hophlebitis in a Chronically Anxious, Fear- 
ful, Dependent Man, Who also Suffered from 


Gastric Hypofunction Irritable Colon 
Syndrome. This 48-vear old first generation 
llungarian postal clerk had had 5. attacks 


4 thrombophlebitis since September, 1947. 
When first examined in December, 1950, he 
iad had no attacks for 2 months and during 
the 5 months’ period of observation he had 
been on continuous anticoagulant therapy and 
had had no phlebitis. He complained of slight 


swelling of the right ankle, fleeting pains in 
the chest, occasional wheezing, ner- 
ousness. He had stated that he was a 
great worrier’, that little things bothered 
im, that he had been upset most of his 


life, and that he was a very “tense and jit- 
tery fellow”. He expressed great fear of 
phlebitis and of the possibility of pulmonary 
embolism. Examination showed only a mild 


pitting edema of the left ankle 

He had had asthma and chronic gastroin- 
testinal complaints for nearly 20 vears. Lab 
ratory and Roentgen-rav studies were nega- 
tive and it was felt that the abdominal com 
plaints represented gastric hypofunction and 
rritable colon 

He was the 
father had 


tvrant who 


like a king” 


S\ ndrom« 


vounger of two sons. His 
strict man: a 
ilways expected to be treated 
The father had often beaten the 
children wife 1924 had de- 
erted the The 
nother was described as “my life-long pal: 
I could understood me” 


There was much rivalry between the patient 


been a “stingy, 


ind his and in 


family for another woman. 


confide in her: she 


ind the older brother who was favored bv 
he father. He reacted to this hectic child- 
| ood Ww ith mode | he hav ior. He was “like a 


father” and he formed 
ose relationship with his mother. The 
ier developed diabetes mellitus and be- 
ime chronically ill about the time the pa- 


cared rabbit around 


cl 


tient developed his asthma and stomach com- 
stated he had never 
devote his life to his 
mother died in March, 1947, 
later the patient had an in- 
suinal hernia repaired. While in the hospital 
told he had syphilis because of a 
Wassermann which later 
proved to be a false positive due to a small- 
“This was like a blow in the 
face and I cried all that night.” He feared 
iis job was in jeopardy because of the 
time he had lost from work. One week after 
returning to work he developed his first 
ittack of thrombophlebitis. His mother’s 


plamts 


The patient 
ried in order to 
mother Phe 
ind 3 months 
e was 
positive reaction 


Vaccination 
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death, his told he 
his concern about his job caused him “to 
think the worst might happen”. Anxiety was 
marked, tachycardia and excessive sweating 
were present and sleep was disturbed. Six- 
teen later he had a recurrence of 
phlebitis in a period of anxiety about his 
job which he disliked intensely. During 1950 
he had 3 more attacks of thrombophlebitis, 2 
of them complicated by pulmonary embolism, 
each attack having followed brief interrup- 
tions of anticoagulant therapy. During 1950 
and to date there had been considerable 
anxiety, resentment, and repressed anger 
related to concern about his health, fear of 
phlebitis, dislike for his job, and repeated 
rejection by a widow with whom he had kept 
company for a number of vears. During re- 
although his anxiety had con- 
evident, he had been free of 
phlebitis but had had to remain on anti- 
coagulant therapy. 

(M. C.). Post-Phlebitis Symptoms 
in a Panicky, Apprehensive, and Resentful 
Woman Who Had Had 10 Attacks of Throm- 
hophlebitis over a 2-Year Period. This patient 
55-vear old generation Trish 
housewife who had had varicose veins since 


being had syphilis, and 


months 


months, 
tinued to be 


cent 


CasE 5 


was al second 
her first pregnancy 35 vears ago. Since No- 
1947, she had had 10 attacks of 
thrombophlebitis unrelated to infection, in- 
jury, or surgery. When first examined in June 
1950, she had not had phlebitis since Septem- 
ber, 1949, but 
therapy 


ve mber, 


had been on anticoagulant 
as an ambulatory patient at a prior 
time for a 6 months’ period. She complained 
of burning pain in the left thigh and of ner- 
which included “fearful worries,” 
crving spells, and anxiety (“shaky feeling 
inside,” “whirlpools in the stomach,” and 
fear of imminent death). Examination 
showed a blood pressure of 148/95, bilateral 
varicose veins, and slight edema of the left 
ankle. 

She was the fifth of 10 children. She de- 
scribed her father, still living at 85, as a 
periodic drinker, selfish, “easily provoked,” 
and cruel, “I used to dread his coming home 
and I cruel treatment of 
Mother.” She was the only member of the 
family who attempted to intervene in the 
fights between the parents, which occurred 
almost constantly. The mother, who died of a 
“stroke” in 1925, having “worked herself to 
death for her 10 children”, was described 
sympathetic understanding |. woman 
“with a wonderful philosophy”. Her child- 
hood was unhappy. She found it important to 
be the model child and would “run like a 


yvousness 


resented his 


as a 
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father would send 


She married het 


he he I 
husband 
Her husband 


an inadequate, inconsiderate 


her on an errand 
it the age of 18 
} 


proved to 


‘as a Wav out” 


nd non ynfiding man She had chronically 


resents d | ! ind state d “Tve never had his 
onfidence in 37 vears of marriage”. She 
resented his unwillingness to share — her 
WOTTIeS had 6 children and much of 
her anxiety centered in them. At age 32 she 
had a “n is breakdown” (nervous, con 
stantly t. lump in the throat, “shakiness 
sick real yt de ith This oO curred 
luring r last pregnancy ind at the time 
f the deat] tf her oldest daughter who had 
had rhe t eart diseast Now that het 
hildren \ rried she continued to show 
rked bout the nd their 
nil I Idre S is 
vlg 
B I le pain id liga 
nh oan n of her varicose veins. In 
November, 1947, she be gan to have re pe ited 
houts t bophlebitis which continued 
ntil the s er of 1949. It was during this 
period that t patient w is faced with 2 situ 
t Ss] in her of much anxietv and 


nt. Her oldest daughter had moved 


to the W Coast with her husband. Het 
uungest sol | id married “outside the faith” 
ind had refused to have his own son baptized 
n the R in Catholic Church. At least 2 
ittacks of phlebitis occurred when the patient 
ide trips t visit her aged father who re 
sided r state 
CASI Repe | (tt ks of 
Migr hlebitis in an Overlt 
Depends Chron Anxious Resentful 
Wor 10-vear old housewif of 
( e¢ <] ik pal ntage Was first «¢ imined 
March, 1950. She stated that she had had 
veral episod thrombophl hitis over the 


preced ; 2 ears, the last attack having 


en I 1949. Her « mnplaints 

luded burning pain numbness and tingling 
swelli nd coldness of the legs for the 

S 2 I Als there had been he idache 
kache, fatigue, chronic worry, anxiety, and 


since 1938. but it 


varke d 


Was more 
ao the past two vears Physical examina 
showed obesity blood pressure ranging 


twee 135/85 and 150/95, and slight pit 

g ¢ f the left leg. Laboratory and 
Roentger tudies were unremarkable 

She 1 1 brother who was 7 vears her 


inior. Her father, a Czechoslovakian im- 
grant, suttered trom chronic 
1 hi 


to be bedridden periodic lly. H 
“straight-laced,” but 


asthma which 


ng-W d man 
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mother He de 


mother 


iffectionate than the 
manded harmony in the 


Hore 
home.” The 
suffered from rheumatism and was described 
is illiterate, old-fashi 


take responsibility Che 


ned, and unwilling to 
patient's childhood 
subject to 
mother was forced to work 
otten 


was an unhappy one and she wa 
night terrors. The 
in a factorv, and since the father was 
incapacit ited, the patient had to manage the 
home. At 19 she left this home situation by 
marrving did not love 


wert re 


a man she adi \ittedly 
The first 8 vears of the marriage 
latively 


this time 


happy, and a son was born during 
This was a happy period, the pa 
tient I had few 
ties.” She emphasized that her 


to idvise her In 1938 


said. “because sponsibili 
husband and 


parents had been there 


in unwanted daughter was born. It was at 
this time that her husband began to = act 
strangely and was unable to kee pa iob. He 
was declared psvcl ti nd was place 1 in 


in institution in 1946. During the « i 
usband’s i} she ] id been 


ot het 
it times to ke ive him nd had tre rently 
suffered symptoms of anxietv. After his con 


mitment her anxiety increased, she ha 
cuilty feelings about IIness, and sh 
ried a great deal about her future. Her son 


enters d th 


Navv in 1948 ind soon thereatter 
because of persistent rrhagia she had 
had a diagnostic curettage followin whicl 
she de veloped her first ittack of thrombo 
phlebitis. It was during this same period that 
her father died, the brother married 1 left 
home. and “now I was left alone and all the 
responsibilities were left t Ther 
were times when I felt overwhelmed In 
1949 she had a recurre! t phlebitis dur 
\ period when concern about the son in the 
SeTVICE left het inxiou ind chronicalh 
fatigued. She rarely visited her husband at 
the isvlum since this was i horrible and 
frightening experience At the time { this 
report she was living with her daughter and 
aged mother toward ecacl f whom e had 
unbivalent feelings 


That 
blood coagulation is pertinent to the 


Discussion. acceleration of 


clinical occurrence of  intravasculai 
thrombosis has been demonstrated re 
peatedly. Allen, Barker, and Hines 
state, “The importance of the blood it- 
self as an etiologic factor in thrombosis 
has been stressed greatly in the last 
few vears since the introduction of 
treatment with heparin and dicumarol 
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inasmuch as it is now well established 
that the almost certainly 
does not develop if adequate doses 
of these drugs are given.” They further 
that “increased coagulability 
of the blood, even though slight, is the 
chief factor responsible for the devel- 
opment of the propagating tail of the 
thrombus.” Flood® has demonstrated in 
migratory thrombophlebitis that exacer- 
bations and with 
a fall and rise in the prothrombin time. 
Berquist? has shown in postoperative 
patients that, in those cases in which 
intravascular thrombosis subsequently 
developed, the coagulation time 
and remained short for a 
of hours prior to the onset of 
symptoms. Cotlove* 
has presented e ‘vidence that increased 


thrombus 


indicate 


remissions correlate 


Was 
dec reased 
pel 


clinical signs or 


coagulability of the blood in vitro is 
related to the clinical occurrence of 
intravascular thrombosis. Other inves- 


“ have shown that the whole- 
blood clotting time and the prothrom- 
bin times are short up to the tenth or 
twelfth postoperative day and that this 
is the period in which postoperative 
thrombosis Ogura'® demon- 
strated acceleration of coagulation in 
7.5% of 27 cases of acute coronary 
thrombosis occurring on the second or 


occurs. 


third day and lasting to about the sev- 
enteenth Five patients in this 
group deve loped new occlusions or ex- 
old thromboses during 
the period when acceleration was pres- 
ent. Nav Barnes'* found a_ high 
incidence of thrombotic processes dur- 
ing convalescence from acute mvocar- 
dial infarction, all occurring during 
the period of accelerated blood coagu 
lation (up to the twentieth day). 
Shapiro*? and Ochsner'® have em- 
phasized the fact that not only the 
clottability of the blood but other phv- 
sical properties have to be considered 
in thrombosis. For example, they state 
that the viscosity is important and that 


day. 
tensions of the 


and 
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in polyevthemia, in which the red cell 
mass is greatly increased, augmented 
blood viscosity and slowed venous 
flow lead to recurrent thrombosis. The 
present study has indicated that in the 
stressful interview experiments — the 
clotting time not only shortened, but 
the blood viscosity increased, both 
changes being conducive to intravas- 
cular thrombosis. It has likewise been 
* that during cardiac failure the 
blood viscosity is markedly increased 
and the clotting time is often short, and 
both factors approach normal again 
with compensation. Venous thrombosis 
occurs during cardiac fail- 


shown! 


commonly 
ure. 
There is little in the literature con- 
cerning the relationship of emotions 
and personality reaction in the individ- 
ual who develops recurrent phlebitis. 
That there awareness of this 
relationship is indicated by de Takats** 
who states that fear of thrombosis on 
the part of the patient may actually 
contribute its Allen! 
objects to the physician who keeps 
the patient with thrombophlebitis in 
bed for a long period and who unduly 
warns him of the dangers of pulmo- 


is some 


occurrence. 


nary embolism. Such a program, he 
states. leads to an acute anxiety state 
and chronic invalidism. Allen and 


Brown® describe, with 2 case histories. 
the problem of symptoms and disabil- 
itv which persist in certain patients 
after an attack of thrombophlebitis 
without further vascular incident. Thev 
have called this “neurosis of the ex- 
tremities following phlebitis.” The 2 
subjects developed thrombophlebitis 
after childbirth and pelvic surgery. 
respectively, and were described 

having been for years “nervous, ir- 
ritable, unstable, easily excited, anx- 
ious, fearful people.” The authors rec- 
ommended strong reassurance and de- 
emphasis of the disability in order to 
avoid chronic invalidism. The present 
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study suggests, however, that it is just 
this type otf individual 
surgery, childbirth,  ete.., develops 
thrombophlebitis and in whom later the 
afflicted leg becomes the focus of theit 
anxiety. 


who, 


Ruesch!? described the personality 
of individuals with “vasospastic con- 
ditions’ and included 4 subjects who 
had had thrombophlebitis. In essence 
he describes 
pendent, 


individuals as de- 


immature, 


such 
anxious people 
with high ideals who have led color- 
lives trom others. He 
indicates that they are reluctant to un- 
earth the past, have a paucity of per 
sonal opinions, and are unable to give 
specific data to the physician. He states 
further that their condition is aggra- 


less isolated 


vated by forced changes in routine, by 
the responsibility for making decisions. 
and by impending alterations in thei 
existing social relationships. 

That pain and emotional excitement 
hasten the coagulation of the blood 
was first discovered in 1914 by Cannon 
and Mendenhall®. Thev found a re- 
markable shortening of the clotting 
time in cats when such animals were 
given painful stimuli or 
were confronted by barking 
dogs to which they responded with 
fear and rage. De Takats2® more re- 
cently has described shortening of the 
‘lotting time in 


when they 


angry 


man resulting from 
apprehension, and “nervous 
strain’. De Takats** has suggested that 
the lack of correlation among the many 
tests for clotting time might be ex- 
plained on the basis of anxiety in the 
subject during the test. Grabfield!® 
states that “under the stress of the ma 
jor emotions 


tear. 


there is a discharge of 


adrenin which causes a decrease in 
the coagulation time”. The present 
author?®.2° demonstrated that in 
certain human _ beings personal con- 
flicts associated with fear, anxiety, ap- 
prehension, and anger are accompanied 


has 
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by a significant shortening of the clot 
ting time and that such emotions are 
accompanied by a rise in the systemic 
blood pressure. 
In addition to problems of interpei 
adjustment 
which 


sonal there are other 
the 
time, chief among them being vigorous 
and certain drugs 


such as epinephrin and insulin. Epin 


stresses shorten clotting 


exercise~", pain**° 
ephrin when injected intravenously o1 
subcutaneously causes the clotting time 
of whole blood to shorten®:!°:2":25 

As yet an insufficient number of pa 
tients has been followed for a long 
enough period of time to be able to 
say that in such subjects the clotting 
times progressively shorten and remain 
short prior to the onset of an attack 
of phlebitis. It is evident, howevet 
that such individuals exhibit short clot- 
ting much of the time and very short 
clotting times for brief periods. This 
fact may explain why such individuals 
develop phlebitis after the imposition 
of additional stress (such as surgery 
which in itself often shortens the clot 
ting time. The results of the short-term 
experiments in this study suggest that 
these subjects react to stress with an 
unusual degree of shortening of the 
clotting time. Such degrees of shorten 
ing were not observed in patients who 
had not had phlebitis. These findings 
suggest that such individuals may be 
predisposed to intravascular throm 
bosis and that problems of day-to-day 
living are an important etiologic con- 
sideration. 

The biological significance of accel 
eration of coagulation and increased 
blood viscosity as an aid in the pre 
vention of blood loss resulting from 
injury seems apparent. Such an attempt 
to maintain’ homeostasis may be part 
of a reaction pattern to threats of dan 
ger to the organism. Situations which 
are symbolically interpreted by the 


organism as dangerous provoke this 


= 
| 
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reaction as completely as do real dan- 
gers. As Cannon pointed out, such 
changes in the blood may represent a 
desirable preparation for anticipated 
blood loss as in mortal combat. Pa- 
tients with thrombophlebitis appear to 
react not only to important life crises 
but to many lesser stresses of their 
daily lives as if faced by dangers po- 
tentially leading to bloodshed. How- 
ever, in patients with thrombophlebitis 
as compared with healthy subjects. 
there was far greater shortening of 
the clotting time and this acceleration 
appeared to be present over prolonged 
periods of time. As Wolff® has indi- 
cated, “patterns of homeostasis while 
of potential value in emergency situ- 
ations may possibly result in damage 
and pe rhaps destruction of the organ- 
ism itself when it can be inappropri- 
ately elicited by symbols and sustained 
over long periods of time”. 

Summary and Conclusions. 1. Six un- 
selected patients with recurrent throm- 
hophlebitis were investigated to de- 
termine the relationship of emotions 
and life situations to changes in the 
clotting time and relative viscosity of 
the blood. 

2. Attacks of thrombophlebitis in the 
past were often temporally correlated 
with sustained periods of emotional 
disturbance characterized by fear, 
inxietv, and anger. 

3. Characteristically the stressful life 
etting in which thrombophlebitis oc- 
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curred was one in which the patient 
was confronted by the threatened 
actual loss of an important life figure. 

4. The patients with recurrent 
thrombophlebitis chronically reacted 
to the major and minor stresses of daily 
living with anxiety, fear, and anger, 
and these reactions were commonly 
accompanied by a shortened clotting 
time. 

5. Patients with recurrent thrombo- 
phlebitis reacted to stressful interviews 
with striking shortening of the clotting 
time and moderate increase in blood 
viscosity. Non-stressful — interviews 
failed to elicit such a response. 

6. Healthy subjects and patients suf- 
fering from stress disorders other than 
thrombophlebitis failed to exhibit 
chronically shortened clotting times 
and did not react to stressful inter- 
views with shortening of the clotting 
time or increase in blood viscosity. 

7. Hypertensive patients reacted to 
stress interviews with a moderate 
shortening of clotting time and a 
marked increase in blood viscosity 
when a pressor response occurred. 

8. Biologically, patients with recur- 
rent phlebitis appear to have adapted 
a defense response which for the or- 
ganism is desirable in preventing blood 
loss, but because of the intensity and 
prolonged use in these patients, often 
inappropriately, it may prove danger- 
ous and even lethal for them. 
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Durinc recent years several non- 
surgical approaches have been made 
in the treatment of chronic ulcerative 
They include the use of the 
sulfonamides and antibiotics, prepara- 
tions of hog’s stomach and _ intestine, 
intilysozyme compounds, cortisone and 
\CTH, psychotherapy, and_ various 
igents and regimens. An attempt is 
this review to comment on 
the rationale of the measures and on 
the results obtained. The surgical pro- 
not reviewed; however, 
references to nerve-cutting operations 

|. Sulfonamides and Antibiotics. In- 
in ulcerative colitis has been 
emphasized from the standpoint of 
primary etiology and also as a second- 
iry factor in maintaining and accentu- 
iting the disease. The advent of the 
ulfonamides and antibiotics therefore 


colitis. 


made in 


cedures are 


tection 


Philadelphia, Pennsylvania) 


suggested that they might be of value 
in treatment. The incidence of good re- 
sults from the entire spectrum of 
chemotherapeutic agents in the 1390 
cases reviewed in Table 1 is 68%. They 
are comparable in some instances, and 
not in others, to those obtained from 
measures not directed primarily at 
combatting infection. It is not surpris- 
ing that the results were not better. 
in view of the fact that an infectious 
etiology in chronic nonspecific ulcera- 
tive colitis has not been established. 
The significance of the role of the 
bacterial flora of the colon in the main- 
tenance or accentuation of the disease 
is difficult to assess. It would seem, 
however, that when appropriate bac- 
teriologic studies are made, there is a 
lack of correlation between changes in 
the flora of the feces brought about bv 
chemotherapeutic agents and the clini- 
( 579 ) 
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cal course of the disease!®-$6-96,103,120_ 
The studies of Marshall et al.7* on the 
effects of various chemotherapeutic 
agents on the fecal flora of patients 
with colitis indicate what 
happens when these drugs are admin- 
istered for the purpose of suppressing 
bacterial flora. The authors confirmed 


ulcerative 
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periods, they found that the changes 
attending the administration of  sul- 
fonamides persisted up to 6 weeks 
but after 6 weeks the bacterial flora 
resembled that of the untreated pa- 
tient in type and quantity. The num- 
ber of bacteria growing under anae- 
robic conditions was not markedly al- 


TABLE 1.. SUMMARY OF MAJOR REPORTS ON THE USE OF SULFONAMIDES AND 
ANTIBIOTICS IN 1890 CASES OF ULCERATIVE COLITIS 
Total No Good 
Vo. of of Cases Results 
Drug Reports Treated Reference 

Sulfanilamid 5 78 365 16, 2 8, 56, 108 
Neoprontosil t 86 7 12, 56, 104 
Sulfathiazol 85 $0) 11, SI, 105 
Sulfadiazine 2 79 6, SI 
Salazopyrine 3 141 85 9, 54, 114 
Nisulfazole 3 87 65 78; 136 
Sodium phthalvl 

sulfacetamide l 28 G4 ) 
Sulfaguanidine 7 215 +t 11, 15, 36; 61, 81, 10 
Sulfasuxidine 5 260 G4 11, 17, 20, 56, 105 
Sulfaphthalidine 6 164 75 4, 8, 11, 56, 89, 105 
Penicillin 10 37 13 6, 11, 19, 31, 48, 49, 55, 56 

intramuscular 62, 65 
Penicillin (oral | 15 100 107 
Streptomycin 9 12 11, 18, 21, 26, 56, 58, 63, 120 
\ureomvyecin 18 54 72 
Chloramphenicol l 24 67 10 
I 6 100 110 

Entire Group 62 1390 68 

earlier work®® relative to the reduc- tered. The administration of penicillin 


tion of the number of aerobic bacteria 
and the alteration in the type of flora 
from predominantly gram-negative to 
predominantly gram-positive during 
the short-term administration 
fonamides. In their recent studies, in 
which the effects of chemotherapeutic 
agents were observed for prolonged 


of sul- 


to patients who had received the drug 
previously did not reduce the number 
of fecal bacteria. Streptomycin, orally 
administered to patients who previous- 
lv had not received the drug, decreased 
the number of aerobic fecal bacteria 
and altered the type of flora for a 
period no longer than 7 days. A similar 
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type of response, lasting no longer than 
5S to 10 days, was observed following 
oral aureomycin. Chloram- 
phenicol, on the other hand, did not 
average bacterial count, 
though the type of flora. was altered 
temporarily in most instances. A fecal 
bacterial flora resistant to penicillin, 
sulfonamides, streptomycin, aureomy- 
cin, and chloramphenicol was obse rved 
to develop more or less rapidly « ifter the 
continued administration of these 
drugs. The authors suggested that the 
use of chemotherapeutic agents should 
be reserved for the infectious com- 
plications of the disease and be limited 
in duration to prevent development of 
1 resistant fecal flora. 

2. Preparations of Hog’s Stomach and 
Intestine. Extracts of and preparations 
of various portions of the hog’s gastro- 
intestinal tract have been administered 
to ulcerative colitis patients on the ba- 
theory proposed by Gill®® 
ulcerative colitis may be a de- 
and that the deficient 
factor might be present in the intes- 
tine. Gill reported on 10 cases treated 
with pig’s raw small intestine or with 

desiccated and defatted preparation 
small intestinal Seven of 
the 10 cases showed marked sympto- 
matic improvement within one month 
ifter beginning treatment. decrease 
in the number of stools, disappearance 
f blood from the stools, and subsid- 
ence of abdominal pain occurred. Sev- 
ral of the patients who were bene- 
fited by the treatment were observed 
to develop an exacerbation when the 
therapy was discontinued and to under- 
(0 remission with its resumption. In a 
ubsequent report*®, Gill stated that 
his therapy was continuing to show 
romising results, and that although 

iucosa taken from various segments 
f the small intestine seemed to be ef- 
ctive, jejunal mucosa produced more 
isting effects. Paulley®*, on the basis 


doses of 


decrease the 


sis of a 
that 


ficiency disease 


mucosa. 
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of his experience, felt that desiccated 
ileum held no advantages over other 
drugs or no drugs at all. 

Haskell and Friedman*! administered 
extracts of hog’s intestinal mucosa to 
27 patients for a period of a year or 
more. Thirteen showed both sympto- 
matic and sigmoidoscopic improve- 
ment; in 8 improvement was noted only 
on sigmoidoscopic examination; 3 
showed only symptomatic improve- 
ment, and the remaining 3 were not 
improved. In the favorable cases, re- 
lapses followed withdrawal of the in- 
testinal extract and remission was 
induced on resumption of treatment. 

Streicher'®> administered hog’s duo- 
denum to 35 patients with “very fa- 
vorable” results in 85%. Subsequently, 
he and his associates!’ reported their 
results when the substance was admin- 
istered to 28 patients. It was noted that 
the average degree of improvement 
was decidedly increased over that ob- 
served when other plans of therapy, in- 
cluding sulfathalidine and oral penicil- 
lin, were used. Eighty-eight to 70% of 
the 28 patients showed improvement in 
the following categories: number of 
stools, frequency of exacerbations, proc- 
toscopic picture, and change in body 
weight. The improvement was first 
noted in from 2 weeks to 2 months 
after therapy was instituted. Five pa- 
tients were not benefited. Three, not 
included in the series, discontinued 
treatment because of intolerance to the 
material. In a later report, Streicher! 
reported on results in 43 cases. At this 
time he felt that although the majority 
of mildly ill patients showed improve- 
ment, many of them continued to do 
as well when the powdered duodenum 
was discontinued. The majority of the 
acutely ill patients showed no improve- 
ment or became worse. Improvement 
in stool frequency, weight and sever- 
ity of lesions as seen proctoscopically 
was 79, 35, and 40%, respectively. Dis- 


|| 


appointing results from the use of a 
similar preparation were observed by 
Crohn", Kirsner®®, Haskell5®, and 
Kiefer®?, 

Ehrlich** administered extract of 
hog’s stomach to 15 patients in average 
amounts of 40 gm. daily. Good results 
were observed in 73%. Edema, inflam- 
mation, spasm, and ulceration sub- 
sided. The author subscribes to the 
theory that an anti-proteolytic sub- 
stance in the normal bowel prevents 
the development of ulcerative colitis, 
and that deficiency of the substance 
renders the colonic mucosa susceptible 
to autolysis by proteolytic enzymes de- 
livered to the colon as a result of gas- 
trointestinal hypermotility. In a subse- 
quent report®®, Ehrlich describes results 
of treating 24 patients with a fraction 
of desiccated hog stomach after a sub- 
stantial portion of the anti-anemia fac- 
tor had been removed. The material 
was given in a dose of 30 gm. 4 times 
daily. Eighty-eight per cent of the pa- 
tients treated recovered. Twenty-five 
per cent with chronic severe forms of 
the disease were not improved, and in 
1% of these the disease was aggravated 
as a result of sensitivity to the extract. 

3. Anti-Lysozyme Agents. The find- 
ing of an increased concentration of 
lysozyme in the stools of patients with 
chronic ulcerative colitis led Mever 
et al."7 to suggest that the agent was 
pathogenic in the disease. It was pos- 
tulated that lysozyme removed the pro- 
tective surface mucus from the colon 
by virtue of its mucolytic activity and 
favored ulceration of the denuded 
mucosa by indigenous bacterial flora. 
The increased concentration of lyso- 
zyme in the stools of ulcerative 
colitis patients was also observed by 
others*!:®5 and, indeed, Grace and his 


associates*! 42 were able to correlate 
variation in concentrations of lyso- 
zyme in relation to life situations and 
emotional states. It was with this back- 
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ground that efforts were made to de- 
termine the effect of anti-lysozyme 
agents on the clinical course of ulcera- 
tive colitis. 

Meyer and Prudden™® administered 
540 mg. of sodium hexadecyl sulfate 
every 4 hours in 11 cases of ulcerative 
colitis and noted a remission in 7 and 
improvement in 2. Prudden® admin- 
istered sodium hexadecyl sulfate to 15 
patients during 20 hospitalizations and 
observed 12 complete and 6 partial re- 
missions within 1 to 9 weeks. In most 
cases 600 mg. of the material were ad- 
ministered every 4 hours, and in some 
instances a retention enema containing 
100 cc. of 0.86% suspension was injected 
morning and evening, totaling 1.7 gm 
per day. The maintenance dose was 
200 mg. 3 times a day. Nausea, epigas- 
tric burning, and watery diarrhea, 
which sometimes resulted, generally 
subsided in a few days. 

Reifenstein et al.®° administered a 
detergent, Aerosol OT, (3 gm. daily in 
divided doses orally for 12 to 66 days) 
to 6 patients with ulcerative colitis and 
noted a fall in the lvsozvme titer in the 
stools. No clinical evidence that the 
administration of the aerosol and the 
consequent inhibition of fecal lyso- 
zyme altered the course of the disease 
was found. The authors felt that the 
high titers for lvsozvme in the stools 
probably was an index of activity of 
the disease process and that the. lack 
of imnrovement following administra- 
tion of the detergent and inhibition of 
Ivsozvme raised some doubt as to the 
significance of Ivsozyme in the patho- 
genesis of the disease. 

Another drug. paranitrosulfathiazole. 
has been found to have anti-lysozvme 
activity. This compound was admin- 
istered to a group of 37 ulcerative co- 
litis patients by Major™!, who was then 
unaware of its anti-lysozvme activity. 
He reported good results in 91% of 
the cases. The compound is soluble 


| 
3 

I 
r 
f 
f 


THERAPEUTICS DSO 


and breaks down to sulfathiazole in 
the intestine. Since the results reported 
by Major were better than those re- 
ported for sulfathiazole alone, it was 
suspected that some mechanism other 
than the anti-bacterial effect might be 
operative; its anti-lysozyme action was 
held responsible. The experiences, how- 
ever, of others with this compound 
have not been so good as those of 
Mayor. For example, Wills''* reported 
beneficial results in only 60% of 24 
cases, and Meyer and Prudden’® in 65% 
of 26 cases 

In critically evaluating the status of 
lysozyme in ulcerative colitis, it would 
appear fair to make the following state- 
ments: 1) Lysozyme concentration is 
increased in the stools of patients dur- 
ing periods of activity and decreased 
during remission; 2) it has not been 
demonstrated that excess lysozyme pro- 
duction plays | an eticlogic role in the 
disease; and 3) the inhibition of lyso- 
zvme agents does not alter’ the 
clinical course of the disease. 

4. Cortisone and Adrenocorticotropic 
Hormone (ACTH). The occasional oc- 
currence of joint manifestations and 
erythema nodosum in patients with ul- 
cerative colitis has led to the trial of 
cortisone or ACTH in the disease. Ad- 
ditional rationale for the use of such 
compounds was furnished by Posey 
and Bargen*’, who observed diminished 
urinary excretion of 17-ketosteroids, ab- 
normal urinary excretion of corticos- 
teroids, and impaired adrenal reserve 
function in ulcerative colitis patients. 

a) (PARENTERALLY Ap- 
MINISTERED ). Dearing and Brown?5 ob- 
served subjective evidence of improve- 
ment in 2 of 4 patients treated with 
cortisone. In none of the 4 was there 
roentgenological or sigmoidoscopic im- 
provement. McKell et al.™ observed a 
favorable response, including procto- 
scopic improvement, in one patient, and 
felt that the beneficial effect was first 


manifested in the personality. Milanes 
et al.™ observed an immediate favor- 
able response in patients to whom 
the compound was administered for 
15 to 20 days; however, favorable 
roentgenological or rectosigmoidoscopic 
changes were not demonstrable. Re- 
lapses occurred on cessation of therapy. 
Machella and Hollan** administered 1.5 
gm. of cortisone in 6 cases of regional 
enteritis “ ulcerative colitis during 

1 period of 10 days. The colon was 
pao in 5 of the 6. Clinical but not 
roentgenological remission occurred in 
4 of the 5 patients with the colonic in- 
volvement. The authors believed that 
the remission was definitely due to 
cortisone in 2 instances and question- 
ably so in the other 2. Relapses oc- 
curred in 3 of the patients following 
discontinuation of therapy. Redish™ 
reported a failure of cortisone in 5 
cases of ulcerative colitis, four of which 
received 100 mg. of the compound 
daily for a period of 10 days. One of 
his patients, however, expe rienced an 
increased sense of well-being and some 
gain in weight. His fifth patient, who 
received more adequate amounts of 
the compound early in the course of 
treatment, experienced marked im- 
provement in appetite, a gain in weight, 
but no change in the severity of diar- 
rhea. Redish observed no_ beneficial 
effects in the local pathology of the 
ulcerative lesions as detectable by 
roentgenological or proctoscopic pro- 
cedures. 

b) AprRENOcORTICOTROPIC HORMONE. 
Dearing and Brown** observed no im- 
provement in one patient to whom 
ACTH was administered. Randolph 
noted subsidence of fever and diarrhea 
in one patient treated with ACTH; Du- 
toit and Bauer*? obtained similar 
favorable results in patients. Ross- 
miller et al.®® observed a reduction of 
temperature but no effect on diarrhea 
in 4 of 5 patients who received ACTH. 
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The fifth patient, whose diarrhea sub- 
sided, also received Azopyrin; him, 
but not in the others, sigmoidoscopic 
improvement was observed. 

Gray et al.** observed dramatic re- 
missions in 5 of 6 patients with severe 
extensive disease. Relapses occurred in 
3 of the 5, 3 weeks to 9 months after 
ACTH administration discon- 
tinued. The authors observed that fecal 
lysozyme titers paralleled the course 
and activity of the disease process. Hal- 
stead et al.*7 observed subjective im- 
provement in each of 14 patients. Diar- 
rhea disappea ired rapidly in 3 and more 
gradually in 7; the remaining 4 patients 
showed no objective signs of improve- 
ment. Relapses occurred in all in- 
stances when ACTH administration 
was discontinued. The authors felt that. 
ACTH has a direct ef- 

reducing inflammation 
improves 


in some 
fect on 
colon, 


Cases, 
in the 
and has a 
nonspecific beneficial effect in improv- 
ing the emotional state of the 

Elliott et al.** treated 


nutrition, 


patient 
33 cases with 


ACTH, and felt that in the majority 
of instances ACTH was an effective 
supportive agent which aided in the 


induction of a remission bv increasing 
appetite, improving the patient's 
of well-being, and fever 
No change was observed in the path- 
ologic anatomy in the colon even 
though activity of the colitis subsided 
They believed that ACTH was of 
greatest usefulness in cases of short 
duration with limited organic changes 
but with severe systemic reaction, and 
that chronic cases with extensive path- 
ologic changes derived little benefit. 
Improvement was most marked in 
those who developed signs of Cushing’s 
svndrome 

Milanes et al.7® administered ACTH 
to 5 patients for a period of 15 to 20 
davs. An immediate favorable, but 
only temporary, response noted. 
In none of the patients was it possible 


sense 


decreasing 


was 
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to demonstrate favorable objective 


change by roentgenological or recto- 
sigmoidoscopic procedures. Carroll et 
al.'4 administered 20 mg. of ACTH 


twice a day to 6 patients for periods 
of 2 to 3 weeks, and noted a favor- 
able in all except one. Kirs 
ner®’, in an experience with 30 patients 
felt that ACTH does not ~ the dis 
ease, alter the basic personality of the 
patient, or appear to eliminate the 
factors promoting recurrence. He, how- 
ever, did observe pronounced and, oc 
dramatic clinical improve 


response 


cure 


casionally, 
ment. 
SUMMARY OF ResuLts. In summary 
it can be stated that in some cases of 
ulcerative colitis a clinical remission 
mav occur following the administra- 
tion of ACTH or cortisone. Roentgen 
ological and sigmoidoscopic improve- 
ment is usually not demonstrable dur- 


ing the period in which clinical im- 


provement is noted. The compounds 
do not cure the disease, as relapses 
mav occur following cessation of ad- 


ministration. A trial of these agents in 


sufficient dosage would appear to be 
worth while, particularly in critically 
ill patients when a temporary period 
of clinical improvement is desired in 
order to permit sufficient time for the 
effective use of other therapeutic pro- 
The the 
should not be relied upon to supplant 


for 


portive therapy which are important in 


cedures. use of compounds 


or substitute other forms of sup- 
the management of the disease. 

5. Psychotherapy. The role of the 
psyche in ulcerative colitis was empha- 
sized as far back as 1930 by Murray* 
and shortly thereafter by Sullivan’ 
and Very little promi 
nence was given to this factor during 
the era of the sulfonamides and the 
advent of the antibiotics, but as early 
enthusiasm attending the use of these 
way to ultimate disap- 


agents gave 
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pointment, increasing 
16,64,67,70,85-87,91,101,102 has been paid to 
the role of the psyche in the disease. 
Careful studies have revealed charac- 
teristic personality traits of the patients 
and impressive relationships between 
emotional stress and the onset of the 
disease and the occurrence of relapses. 
Furthermore, the disease has proved 
amenable to —— rapy when other 
measures have failed. Considerable 
support for the role of emotions in 
ulcerative colitis was furnished by the 
studies of colonic function in normal 
subjects as well as in patients with ul- 
cerative colitis by Almy et al.? and by 
Wener and Polonsky'’. Experimental 
studies*!** have demonstrated the re- 
lationship between life stress and 
ulceration of the colonic mucosa in 
man. 

The results of psychothe rapy alone 
in 29 cases of moderately severe to 
severe ulcerative colitis followed for a 
period of 1 to 10 years by a physician 
and a psychiatrist have been recently 
reported by Groen and Bastiaans*. Re- 
mission or improvement occurred in 
93%. Two patients failed to improve and 

died. Their results are more impres- 
sive than those that have been obtained 
from the use of many other regimens 
and therapeutic measures not primar- 
ily psychotherapeutic in approach. 
Grace and Wolff**, emploving the in- 
terview type of therapy in a series of 
19 unselected patients, reported con- 
siderable improvement in 11, slight im- 
provement in 2, and no improvement 
in 6. They viewed ulcerative colitis 
as a stress disorder. Their therapeutic 
measures, designed to alleviate stress. 
were found to be effective in approxi- 
mately the same proportion of patients 
reported by others using ostensibly 
different methods, suggesting that the 
therapeutic factors operating in other 
reported series were similar to those 
employed by them. Favorable results 


were not obtained unless a constructive 
physician—patient re lationship was es- 
tablished. 

As pointed out by Paulley”®, the 
simplest form of psychotherapy is re- 
assurance, and this occurs when a co- 
litis patient sees any doctor w ho makes 
an impression on him, and in whom 
he has faith. If, at the same time, a 
new remedy is prescribed in a convinc- 
ing manner, the chances are 2 or 3 
to 1 that the symptoms will remit tem- 
porarily. It would seem that such an 
explanation would best fit the good 
results reported from the wide variety 
of agents and measures used as well as 
the temporary nature of the remissions. 
The ultimate goal in the treatment of 
the ulcerative colitis patient is a last- 
ing remission which persistent psycho- 
oe when utilized fully, promises 

0 produce more than any other regi- 
men. Success will de spend not only on 
the skill and persistence of the phy si- 
cian but also on the nature of the emo- 
tional problems concerned as well 
the facility with which they can be 
solved. 

6. Miscellaneous. The role of allergy 
in ulcerative colitis has been stressed 
by some clinicians. Andresen* has em- 
phasized the treatment of food allergy 
in the management of patients, and 
Rowe!” has reported favorable results 
with a diet devoid of milk, wheat, eggs, 
and fruit. In the studies of Paulley® 
a slightly higher incidence of those 
diseases regarded by some as allergic 
was obtained in the past histories of 
colitis patients and their families than 
among controls. Paulley believed this 
could be expected in view of the belief 
by some that allergic disorders are con- 
ditioned by emotional factors. In a 
limited experience, Kiefer®® has not 
observed any convincing results when 
he prescribed the Rowe diet for short 
periods. The administration of bena- 
dryl®* to 9 patients was followed by 
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improvement in the diarrhea in 5 cases, 
but there was little change in the proc- 
toscopic appearance of the rectal mu 
COSa. 

Machella and Miller*’ employed a 
“medical ileostomy” in the treatment of 
a group of patients. The procedure 
consisted of intubating the small bowel 
down to the terminal ileum by means 
of a double-lumen Miller-Abbott tube 
and to 
prevent small intestinal content from 
entering the diseased colon. Alimenta- 


maintaining constant suction 


tion consisted of oral administraion of 
a solution of a mixture of equal parts 
of an enzymatic casein digest and dex- 
tri-maltose supplemented with essential 
vitamins and iron. A remission was in- 
Li or treated. 
Subsequently"’, it was suspected that 
perhaps the more important part of the 
of the 
tion of the high-caloric, high-protein 
readily assimilable ) 
intake in the form of the casein digest 
and carbohydrate solution, and the use 


duced in cases so 


regimen consisted administra- 


and low-residue 


of the tube was omitted in a _ series 
of 14 cases. A_ satisfactory remission 
was Observed in all. 

Nasio** administered a continuous 


except for interruptions before, after, 
and during meals) intra-gastric drip 
containing a suspension of kaolin in 
alumina gel with liquid petrolatum and 
added bismuth subgallate for periods 
of 15 days. In 6 cases of serious chron- 
ic disease, symptomatic relief occurred 
in 18 to 48 hours after drip treatment 
was begun. Clinical, roentgenographic, 
and rectosigmoidoscopic improvement 
A relapse in 2 in- 
stances necessitated further drip treat 
ment. Rafsky and Krieger®? noted im- 
provement in 8 of 11 patients in whom 
rectal instillations of various dilutions 
of chlorophyll solution were made. 
The administration of thiouracil bv 
Martin™ to 4 patients was attended bv 
improvement in all. The experience of 


was progressive. 
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Paulleyv™ was less tavorable; he de- 
cided that thiouracil had no advantage 
over other drugs or no drugs at all. In 
a case of severe ulcerative colitis in 
which the condition was not improved 
by other therapeutic measures, a pro 
longed remission was attributed to pro 
pvithiouracil**. Webster''® observed a 
favorable response In one patient when 
adrenal cortex extract was administered 
for the treatment of homologous serum 


jaundice. Brown and Perry! observed 
dramatic improvement in 2 patients on 
regimens which included injections of 
testosterone propionate. They felt that 
the use of testosterone seemed to help 
nitrogen metabolism 

Heazlett®= noted clinical recovery o1 
satisfactory improvement in 7 patients 
to whom he administeredan autogenous 
vaccine made trom staphylococci iso 
lated from the feces or colonic ulcers 
Kiefer®® observed no convincing 
that the of the 
was influenced by graduated injections 


dence COUTSe disease 
of killed diplostreptococci. 

Miller and Machella*’. 


principles in the management of ulcer 


in discussing 


ative colitis. stressed rest to the colon 


the allaving on 


hyperalimentation re 
moval of emotional disturbances, and 
measures to control infection and_ to 


overcome anemia, allergic reactions 


and abnormalities in the chemical con 
stituents of the blood. Palmer et al. 
in an excellent article dealing with 
therapeutic considerations, considered 
ulcerative colitis distinctly an individ 
ual problem of the 


variations in the extent of the disease 


because great 
in its severity, and in its spontaneous 
course as well as in the personalities 
of the individuals affected. The authors 
described the of rest 
diet, medication, and nursing care. to 
gether with the medical, surgical, and 
psychiatric considerations. Chemother 
apy was thought to be important de 
spite the fact that it has not been pos 


varying roles 


I 


sible to ascribe the disease to any spe- 
cific organism or to produce complete 


sterilization 


available drugs. They considered emo- 
tional factors to be of great  signifi- 
cance, and suggested that they be rec- 
ognized and managed by the physician 
in charge or by a psychiatrist. Surgery 
was indicated primarily for the compli- 


cations 


Though it is not the purpose of this 
review to comment on the results of 
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the surgical treatment of ulcerative co- 
litis, it would seem proper at least to 
mention the fact that some new lines 
of surgical approach have been at- 
tempted and to include references to 
reports of the results obtained. These 
include vagotomy** 


also an operation 


struction of the sympathetic and para- 
sympathetic innervation of the distal 
colon by destroying the pelvic visceral 


nerves*®, 
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ALTHOUGH much has been written on 
the subject of peptic ulcer in recent 
relatively little attention has 
been directed toward the discussion of 
this condition in children. The reason 
tor this may probably be found in the 
lower 


years, 


prevalence of the disease in 
childhood. However, there is ample 
evidence to indicate that inflammatory 
lesions of the stomach and duodenum 
not uncommon in the lower age 
yroups. Benner*, in 500 routine autop- 
sies in children, reported an incidence 
of duodenal ulcer of 1.4%. Bird and 
his colleagues*, in a careful review of 
the literature, discovered 243 cases of 
peptic ulcer, approximately half of 
which were found at autopsy and the 
remaining half at operation. From the 


ure 


histories of these cases, Bird found 
evidence that many cases of peptic 
ulcer are not recognized in routine 


clinical practice and that the incidence 
of these lesions is much higher than is 
generally believed. 

The likelihood that peptic ulcer does 
occur frequently in children has re- 
cently been pointed up in a report by 
590 


Johns Hopkins Medical Institutions 


MorGan, M.D 


Baltimore 


Alexander 
ot 


children ranging from 2 to 14 years of 


In this publication 30 Cases 


duodenal ulcer were reported in 
discovered 


of 


who 


age. These lesions were 
the 
proximately 


sented 


radiological examination 
250 


symptoms 


ap 
children 
of 


pre 
gastrointestinal 
in this 
series, the patients had been studied 
for considerable lengths of time 
various clinical methods before the 
nature of their disease 
Even though 
plaints were expressed in these « 


distress. In several instances 
by 
true 
was delineated 
gastrointestinal com 
cases 
the possibility of a duodenal ulcer was 
not considered in the differential diag 
nosis until the illnesses had existed for 
considerable periods of time. 


From Alexander's studies, it is 


ap 
parent that peptic ulcer does occu 
frequently in children and that. its 


considered 
gastrointestinal 


likelihood must always be 
whenever _ persistent 
disturbance occurs. 
The peptic ulcers of childhood are 
usually acute in type during infancy. 
The onset of symptoms is often pre 
cipitous and without recognizable pre- 
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inonitory symptoms or signs. The ma- 
jority of the lesions in this age group 
either bleed profusely or pe rforate. 

\s the age of the child increases, the 
tvpe of ulcer increases in chronicity. 
The incidence of bleeding and perfora- 
tion diminishes and the likelihood of 
pvloric stenosis and scarring of the 
duodenum becomes greater. The prob- 
ability of persistent abdominal pain, 
frequently of the adult tvpe, also in- 

The prevalence of peptic ulcer in 
children is somewhat greater in the 
male than in the female (approximate- 
ly by a 3 to 2 ratio in all age groups). 
\lso, duodenal lesions occur more fre- 
quently than gastric. Bird and his col- 
leagues* have shown that, in early in- 
fancy, the ratio of gastric to duodenal 
ulcers is approximately 2 to 1. How- 
ever, after the age of 2 weeks has been 
attained, duodenal lesions are likely to 
occur 3 to 5 times more often than gas- 
tric ulcers 

Bird has also pointed out that over 
70% of the patients reported with pep- 
tic ulcer between the ages of 7 and 15 
were operated upon. Bird speculated 
that there must be a large number of 
unrecognized or unreported cases of 
acute or subacute ulcer, since it is not 
likely that such a high proportion of 
the ulcers of childhood should lead to 
complications which require surgical 
intervention. It seemed to Bird (and 
more recently to Alexander) that acute 
and subacute ulcers often masquerade 
under such diagnoses as chronic ap- 
pendicitis, allergic indigestion, and 
neurosis, and therefore are overlooked. 

The incidence of peptic ulcer at 
various age levels in childhood is dif- 
ficult to estimate with any degree of 
certainty. Since the lesions which oc- 
cur in infancy are of the acute type and 
produce spectacular clinical manifes- 
tations (bleeding and perforation), it is 
likely that a higher percentage of these 


cases has been reported in the litera- 
ture than that of the chronic types 
which occur in older children. In the 
series of cases reviewed by Bird, the 
incidence of the disease appeared to 
be approximately 4 times as great in 
the first vear of life as later on. In 
view of the fact that the early lesions 
of childhood are more likely to be 
reported than those of older children. 
it appears probable that there is no 
great age differential existing in the 
peptic ulcers of childhood. In Alex- 
ander’s series of cases in which the 
ages ranged from 2 to 14 years, the in- 
cidence of the disease did not seem 
to change appreciably from one age 
level to another. 

AND PaTHOLoGy. As_ in 
adults, the pathogenesis of peptic 
ulcer in childhood is poorly under- 
stood. Many hypotheses have been ad- 

vanced. Unfortunately, most are based 
upon speculation, and little attempt 
has been made to resolve the various 
points of view into a comprehensive 
etiological theory. 

Cushing* believes that a satisfactory 
all-embracing explanation of peptic 
ulceration will probably require many 
vears for formulation. He points out 
that the literature of ulcer pathogene- 
sis is enormous. As long ago as 1911, 
Moeller’ cited 325 references in his 
review of the subject, and this num- 
ber has probably now increased by a 
factor of many times. 

Since the local lesion of peptic ulcer 
is usually the only discernible evidence 
of disease, many of the hypotheses 
which have been advanced to explain 
the pathogenesis of the lesion have sug- 
gested that local factors are primarily 
responsible for the disease. For exam- 
ple, Thiele,**, Conklin®, Holt'®, and Sel- 
inger'®, among others, believe that in 
the newborn, it is probable that ulcera- 
tion results from trauma, from vascular 
accidents, or from spasm at the time 
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of birth. Shore*° believes that traumat- 
ically induced vascular injury may 
also lead to ulceration in older age 
groups, and has suggested that over- 
distention of the stomach by large 
feedings may cause rupture of the 
small vessels which then m: iv be fol- 
lowed by ulceration of the mucosa. 
Veeder** and Guthrie? have observed 
that in infants peptic ulcers are found 
most frequently in the posterior walls 
of the stomach and duodenum, and 
they therefore suggest that food stasis 
may be a significant etiological factor. 
Krafft'! suggests that there may be an 
association between the development 
of ulcer and the onset of hydrochloric 
acid secretion in the stomach. This 
theory has some support in the fact 
that the hydrochloric acid content of 
the stomach is high in the first 24 
hours of life and falls steadily until 
the 10th day of age, after which time it 
remains quite stationarv!*. Since Bird 
and his colleagues found a higher in 
cidence of peptic ulcer in the newborn 
than in older age groups, the hydro- 
chloric acid theory has some inviting 
aspects. However, as we have pointed 
out, the high incidence of peptic ulcer 
in infancy is liklv to be more apparent 
than real. Furthermore, as in adults. 
the peptic ulcers of children have a 
predilection for a small area of the 
stomach along the lesser curvature and 
in the first part of the duodenum. Since 
the entire stomach is exposed to the 
action of hydrochloric acid, it seems 
unlikely that hyperacidity is a primary 
cause of childhood ulceration. 

A number of workers?®:*3 have 
noted an association between peptic 
ulcer and marasmus and have ex- 
pressed the belief that the gastric 
mucosa of poorly nourished children 
is more likely to fall prey to bacterial 
invasion and destruction than is the 
gastric mucosa of normal children 
Veeder**, however, has pointed out 
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that it is entirely possible that the ul 
ceration in these children is the cause 
rather than the effect of chronic nu- 
tritional disease. 

Several workers, including Proctor", 
believe that the ingestion of foreign 
bodies or caustics may be an inciting 
factor in the production of childhood 
ulceration. Such an explanation is com 
patible with the thesis that irritating 
foods. such as alcohol and highly sea 
soned dishes, are frequently the cause 
of ulcer in adults. 

Although the hypotheses which pro- 
pose that local effects are responsible 
for the production of peptic ulcer are 
inviting, there are many facts which 
they cannot explain satisfactorily. One 
of these concerns the pathologic: al 
characteristics of the disease. A strik- 
ing and interesting feature of peptic 
ulcer is that it singles out about 4 to 
5 inches of the entire length of the gas 
trointestinal tract for its location 
Holmes and Hampton® have pointed 
out that in the adult stomach over 95% 
of ulcers lie within 2 inches of the 
incisura. Although studies similar to 
those of Holmes and Hampton have 
not been carried out in children, a 
number of pathological reports indi- 
cate that here, too, the lesions are lo 
cated within a small segment of the 
stomach. In the duodenum practically 
all ulcers occur within the first inch 
beyond the pylorus. Robinson'* has 
pointed out that this predilection of 
peptic ulcer for a limited region is 
quite unique for gastrointestinal ulcer- 
ation in general. He calls attention to 
the fact that in ulcerative colitis the 
lesions extend over the entire length of 
the colon and circularly in every quad- 
rant of it. Also, in such diseases as 
typhoid fever and tuberculosis, the 
ulceration occurs throughout the en- 
tire length of the small bowel. Peptic 
ulcer, on the other hand, exhibits a 
selectivity for a restricted region of 
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the lesser curvature of the stomach and 
the first portion of the duodenum. 
When ulceration does occur within 
other portions of the stomach, it usual- 
ly exists as a secondary development 
of neopl istic disease. Robinson points 
out that it is difficult to reconcile these 
pathological features of peptic ulcer 
with such purely local etiological 
agents as trauma, biochemical erosion, 
bacterial invasion, or direct vascular 
change. If these agents were respon- 
sible for any sizable number of peptic 
ulcers, it is difficult to see why such 
ulceration should not be widely dis- 
tributed throughout the stomach. It 
therefore seems reasonable to believe 
that there must be some physiological 
or structural characteristic in the ulcer- 
bearing area of the stomach and duo- 
denum that plays a deciding rdéle 
ulcer formation. 

In children, as in adults, the de- 
structive process of a gastroduodenal 
ulcer presents different characteristics 
than are found in ulcers of other body 
tissues. The greatest damage occurs 
near the serosa in the lavers of the 
muscularis and submuscularis. There 
is relatively less destruction of the mu- 
cous membrane itself. This unusual 
characteristic of peptic ulcer produces 
in appearance on cross-section which 
is cone-shaped and in which the apex 
points toward the mucosal surface 
rather than toward the serosa; Mor- 
ton'* has described such an appear- 
ance as crater-like. In the healing pro- 
cess of peptic ulcer, the repair of the 
mucosa is often faster than that of the 
sub-mucosa and muscularis. Also, the 
healing of these latter layers may be 
marked by scar formation which limits 
the blood supply to the region after 
repair has become complete. Stewart?! 
has also observed that in peptic ulcer, 
there is often thickening and opacity 
of the serosa out of proportion to the 
appearance of the mucosal surface of 


the stomach. Indeed, the mucosal 
opening is often slit-like, due to wide 
overhanging margins and undermined 
edges produced by destruction of tis- 
sues deep in the walls of the stomach 
or duodenum. Robinson believes that 
this evidence of maximal damage to 
the stomach wall far from the mucous 
membrane indicates that the stomach 
contents play no primary part in the 
initiation of the lesion. 

The microscopic changes in peptic 
ulcer also present a number of char- 
acteristics which are somewhat dif- 
ferent from those found in ulceration 
in general. In most cases, the ulcer bed 
shows evidence of thrombosis of the 
smaller arterioles. These changes are 
possibly promoted by vascular spasm; 
at least there is no reason to believe 
that embolic phenomena are respon- 
sible and there is never evidence of 
bacterial invasion of the ulcerated le- 
sion even in children whose gastroin- 
testinal distress followed an exanthem- 
atous episode. 

The deep-seated destruction of the 
wa'ls of the stomach and duodenum in 
peptic ulcer probably explains in part 
the relatively high incidence of bleed- 
ing and _ perforation accompanying 
these lesions in children. Bird* and 
Holt!® have pointed out that ulcers of 
the newborn occur so rapidly that 
there is usually no evidence of in- 
flammatory invasion adjacent to the 
ulcer bed. In older children, the mar- 
gins of the ulcer frequently are infil- 
trated with round cells, characteristic 
of adult ulcers. Where cellular infiltra- 
tion is a common feature of the disease, 
fibrosis and sometimes stenosis are not 
infrequent sequelae. 

The location of peptic ulcers along 
a restricted region of the lesser curva- 
ture of the stomach and first part of 
the duodenum is of interest because it 
is these portions of the stomach and 
duodenum which receive most of the 
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that it is entirely possible that the ul- 
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the lesser curvature of the stomach and 
the first portion of the duodenum. 
When ulceration does occur within 
other portions of the stomach, it usual- 
ly exists as a secondary development 
of neoplastic disease. Robinson points 
out that it is difficult to reconcile these 
pathological features of peptic ulcer 
with such purely local etiological 
agents as trauma, biochemical erosion, 
bacterial invasion, or direct vascular 
change. these agents were respon- 
sible for any sizable number of peptic 
ulcers, it is difficult to see why such 
ulceration should not be widely dis- 
tributed throughout the stomach. It 
therefore seems reasonable to believe 
that there must be some physiological 
or structural characteristic in the ulcer- 
bearing area of the stomach and duo- 
denum that plays a deciding réle in 
ulcer formation. 

In children, as in 
structive process of 
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points toward the mucosal surface 
rather than toward the serosa; Mor- 
ton'* has described such an appear- 
ance as crater-like. In the healing pro- 
cess of peptic ulcer, the repair of the 
mucosa is often faster than that of the 
sub-mucosa and muscularis. Also, the 
healing of these latter layers may be 
marked by scar formation which limits 
the blood supply to the region after 
repair has become complete. Stewart?! 
has also observed that in peptic ulcer, 
there is often thickening and opacity 
of the serosa out of proportion to the 
appearance of the mucosal surface of 
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the stomach. Indeed, the mucosal 
opening is often slit-like, due to wide 
overhanging margins and undermined 
edges produced by destruction of tis- 
sues deep in the walls of the stomach 
or duodenum. Robinson believes that 
this evidence of maximal damage to 
the stomach wall far from the mucous 
membrane indicates that the stomach 
contents play no primary part in the 
initiation of the lesion. 

The microscopic changes in peptic 
ulcer also present a number of char- 
acteristics which are somewhat dif- 
ferent from those found in ulceration 
in general. In most cases, the ulcer bed 
shows evidence of thrombosis of the 
smaller arterioles. These changes are 
possibly promoted by vascular spasm; 
at least there is no reason to believe 
that embolic phenomena are respon- 
sible and there is never evidence of 
bacterial invasion of the ulcerated le- 
sion even in children whose gastroin- 
testinal distress followed an exanthem- 
atous episode. 

The deep-seated destruction of the 
walls of the stomach and duodenum in 
peptic ulcer probably explains in part 
the relatively high incidence of bleed- 
ing perforation accompanying 
these lesions in children. Bird* and 
Holt'® have pointed out that ulcers of 
the newborn occur so rapidly that 
there is usually no evidence of in- 
flammatory invasion adjacent to the 
ulcer bed. In older children, the mar- 
gins of the ulcer frequently are infil- 
trated with round cells, characteristic 
of adult ulcers. Where cellular infiltra- 
tion is a common feature of the disease, 
fibrosis and sometimes stenosis are not 
infrequent sequelae. 

The location of peptic ulcers along 
a restricted region of the lesser curva- 
ture of the stomach and first part of 
the duodenum is of interest because it 
is these portions of the stomach and 
duodenum which receive most of the 
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mervous innervation of these structures. 
The fibrils of the vagus nerve enter 
the stomach wall along the lesser cur- 
vature and with the arteries are dis- 
tributed to the ulcer-bearing regions 
of the stomach, pylorus, and duo- 
denum. This relationship between the 
innervation of the stomach and the 
location of most of the peptic ulcers 
which both in children and 
adults has caused many workers to be- 


occur 


lieve that these lesions are neurogenic 
in orgin. In support of such a theory, 
Cushing® cites the frequent simul- 
taneous occurrence of peptic ulcer and 
intra-cranial this 
tion, it is significant to note that as 
long ago as 1892, Pomorski!® observed 
that experimental injuries of the hind 
brain made in animals often produced 
lesions of the gastric mucosa which 
were typical of human peptic ulcer. 
Also, as long ago as 1911, Pott!® ob- 
served that intracranial birth injuries 
frequently produced hemorrhages and 
lacerations of the dura near the junc- 
tion of the tentorium and falx which 
produce extravasations of blood into 
the posterior fossa. Such intracranial 
hemorrhages have been observed in 
children who died from bieeding or 
perforated gastric ulcers. 

From an experimental standpoint. 
there is a great deal of conflicting 
information concerning the production 
of peptic ulcer in animals following 
interference with the innervation of 
the stomach. Some workers have pro- 
duced ulceration by stimulating the 
vagi; others have done so by dividing 
these nerves. Still others appear to 
have produced similar effects by either 
stimulation or bisection of the splanch- 
nic nerves or celiac plexus. Although 
these data are conflicting, Cushing* 
has pointed out that it appears that 
gastric ulcer in animals is produced 
most consistently by a stimulation of 


disease. In connec- 
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the vagus nerves or by a paralysis of 
the sympathetic nerves. 

The clinical relationship between a 
number of neurological lesions and the 
presence of peptic ulcer*:* on the one 
hand and the experimental production 
of peptic ulcer following interference 
with the innervation of the stomach on 
the other lend strong support to the 
neurogenic theory of peptic ulcer for- 
the additional 
supporting that in adults 
most of the patients who develop 
peptic ulcer are highly strung individ- 
uals in whom there is probably an im- 
balance of the sympathetic and auto- 
nomic nervous systems. It may appear 
that the occurrence of peptic ulcer in 
children argues against the neurogenic 
theory since it is often thought that 
children not subject to 
and mental strain. Recent psychiatric 
thinking, however, indicates that this 
is not true and that children are fre 
quently under sufficient nervous ten- 
create an the 
sympathetic and autonomic innervation 
of the stomach. 


mation. There is also 


evidence 


are WOTT\ 


sion to imbalance in 
\ neurogenic expla 
nation of peptic ulcer in children is 
therefore entirely plausible and con 
stitutes a reasonably good explanation 


for the various types of ulceration 
found in childhood. In infancy. tran 
matic changes during birth mav well 


cause disturbance within the control 
ling centers of the sympathetic and 
autonomic nervous systems of the brain 
sufficiently great to 
disturbances within the stomach and 
duodenum which lead to peptic ulcer. 
In older children, suppressed anxiety 
states continued over a period of time 
may well create similar vascular dis- 
turbances which also produce erosive 
lesions. In these speculations, it is 
interesting to observe that in early 
infancy the acute intracranial hem- 
orrhagic changes of the nervous svstem 
which frequently follow childbirth are 


cause vascular 


RADIOLOG\ 595 


matched by acute pathological changes 
within the ulcer-bearing area of the 
gastrointestinal tract. In later years 
when the disturbances of the sympa- 
thetic and autonomic systems are 
chronic in. nature, the changes which 
are observed within the gastrointestinal 
tract are also chronic. 

Symptoms. The symptoms which 
accompany peptic ulcer in children 
vary considerably from one age group 
to another. In the newborn and in the 
neonatal period there are usually no 
symptoms before the ulcer perforates 
or bleeds. As we have indicated before, 
the symptoms then are precipitous and 
death frequently occurs before the 
diagnosis is made or therapeutic meas- 
ures are instituted. 

After the neonatal period and before 
the age of 2 years, Bird* found that 
bleeding, perforation, stenosis, and 
pain, in that order of may 
be expected. After the age of 2 years, 
the evidence of bleeding and perfo- 
ration diminishes and symptoms more 
in line with those occurring in chronic 
ulcer of the adult begin to appear. As 
a rule, however, the symptomotology 
of peptic ulcer in children is more 
bizarre than in adults and follows a 
less distinct pattern. 

In Alexander's! cases, the most prom- 
inent symptoms were (a) abdominal 
pain, usually generalized but occas- 
ionally periumbilical or epigastric in 
origin, and (b) gastric distress man- 
ifested by nausea and vomiting. The 
symptoms of weight loss and consti- 
pation were infrequent and blood in 
the vomitus or stool was found in only 
10% of the cases. The typical adult 
symptom-complex of “pain, food, ease” 
was not often found. Moreover, the 
abdominal pain was frequently de- 
scribed as an ache that was difficult 
to localize. 

Many of Alexander's 
previously diagnosed as 


cases were 
mesenteric 


adenitis, food allergy, or gastroenter- 
itis based upon a dietary indiscretion. 
In view of their symptoms, this is not 
surprising. The symptom of abdominal 
pain is so common in children that a 
misinterpretation of this finding is 
easily made. 

It is interesting to observe that in 
Alexander's series, three of the patients 
had been previously operated upon for 
appendicitis. In these patients, the 
episodes of nausea and vomiting were 
frequently quite severe and the an- 
orexia was sufficiently prolonged to 
produce weight loss and constipation. 

The differences in the symptom com- 
plexes of childhood and adult peptic 
ulceration are somewhat difficult to 
explain. Alexander suggested that the 
differences might be due to the fact 
that the erosion in childhood peptic 
ulcer is usually shallow and superficial, 
whereas in the adult the erosion is 
deep and invasive. Such an explana- 
tion, however, does not appear to be 
entirely valid. As Proctor'’ has shown, 
and as we have indicated heretofore 
from other evidence, the pathological 
characteristics of peptic ulcers are 


essentially the same in children as 
those in adults. Furthermore, the 
roentgenological changes which oc- 


curred in Alexander's patients were sim- 
ilar to those seen in older age groups. 
That is, there was definite crater for- 
mation in many of the cases. More- 
over, most of the cases exhibited con- 
siderable scarring of the duodenal 
bulb. Such changes are manifestations 
of considerable fibrosis and inflamma- 
tory reaction in the deeper layers of 
the duodenal wall. 

Except for the ulcers of infancy, 
gastroduodenal lesions in children not 
infrequently produce symptoms lasting 
over a considerable period of time. 
Indeed, Proctor’? has found that ap- 
proximately 2% of the ulcers which are 
discovered in adults present a history 
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which dates to 


ander’s 


childhood. Of Alex- 
several had repeated 
attacks of abdominal distress following 
the initial symptoms. The exacerba- 
tions often followed deviations in the 
dietary management under which the 
patients were treated. 

RADIOLOGK 


cases 


the 
adult, the diagnosis of peptic ulcer in 
children is primarily de pendent upon 
ee al findings after the general 
clinical picture has suggested the pos- 
sibility of gastroduodenal ulceration. 
The technique of the examination is 
similar to that used in adults. How- 
ever, it is frequently more difficult to 
pertorm, first, because the cooperation 
of the patient is not so easily obtained 
and, second, because pyloric stenosis 
is often present; this latter circum 
stance frequently prevents a_satisfac- 
tory examination of the duodenal bulb. 

Notwithstanding the difficulties of 
radiological examinations of the 
troduodenal system in children, it is 
essential that the basic technical cri- 
teria which have been established by 
Templeton”? must be fulfilled in ever, 
examination of the gastrointestinal 
tract, if ulceration is consistently to be 
discovered when it is pre ‘sent. These 
criteria include the careful fluoroscopic 
observation of the stomach and du- 
odenum, with the exposure of suf- 
ficient number of spot films to obtain 
filled views and mucosal-relief views 
of every portion of the stomach and 
duodenum. Spot films of the duode- 
num are particul: rly important, since 
most of the peptic ulcers in children 
occur here. Without spot films of the 
filled duodenal bulb, one cannot be 
certain whether this structure is de- 
formed by an inflammatory lesion or 
not. As Templet on has pointed out, a 
gastroduodenal examination is incom- 
plete and inconclusive, unless spot 
films of the filled duodenum are ob- 
tained during fluoroscopy. Many of the 
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failures of radiologic examination to 
demonstrate duodenal pathology in the 
adult are due inability of the 
fluoroscopist to obtain adequate spot 
films of the bulb. Doubtlessly, 
duodenal ulcers in children have been 
overlooked for the 

The importance of 
views of the duodenal 
radiological examination of 

difficult to over-emphasize 
a crater is present, the 
identified only by such 


to the 
many 


same reason. 

mucosal-relief 
bulb in the 
children 
also. is 
When 
can be clearly 


lesion 


films. Furthermore, when duodenal 
ulcers heal, the presence of a pre- 
existing ulcer may be fre quently 


suspected only by the finding of an 
irregular mucosal pattern. 

Although the production of adequate 
spot films of the « luodenum is prob- 
ably the most difficult part of any 
gastroduodenal examination in adults 
or children, it is also important that 
spot films which record the mucosal 
pattern and filled state of the stomach 
be taken. It is true that films taken 
after the fluoroscopic examination has 
been completed and without fluoro- 
scopic control frequently permit the 
satisfactory visualization of the stom- 
ach in most of its details; however. 
good spot filming technique at fluoro 
scopy will usually a better 
examination of the patient. 

Although a number of routine tech- 
niques have been developed for the 
examination of the gastroduodenal 
tract in children, we believe that the 
following set of procedures probably 
represents one of the best techniques 
that has been devised. It is based upon 
methods developed by Berg* in Ger- 
many and later amplifie ad by Temple 
ton22 in this country. 

The patient is first examined in the 
erect posture with the usual prelim- 
inary fluoroscopic screening of the 
chest and abdomen. Attention should 
be paid at this time to the presence or 


result in 


d 


ir 
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absence of a fluid level within the 
stomach or to an unusual amount of 
gas in this structure. Such findings are 
significant for they suggest the pos- 
sibility of an obstructive lesion in the 
region of the pylorus. 

The patient is then requested to 
swallow a mouthful of barium sulfate 
suspension containing approximately 4 
ounces of barium in 6 ounces of water. 
\s the child swallows the mixture, the 
contour of the esophagus is. observed 
fuoroscopically. When the barium 
reaches the stomach, this structure is 
palpated lightly in order to spread the 
opaque material over its mucosal sur- 
tace. The patient then is tilted into the 
horizontal position and turned into the 
right anterior oblique position. In such 
a position, the cardiac end of the stom- 
ach becomes distended with barium 
and the lower portion of the stomach 
is seen in mucosal relief. A spot film of 
the stomach is made at this time. 

\fter the first spot film has been 
taken, the patient is placed face down 
in the left posterior oblique position 
and the esophagus is studied in greater 
detail as the patient drinks an addi- 
tional amount of the barium sulfate 
mixture. If abnormalities of the esoph- 
agus are seen at this time, additional 
spot films may be made. 

The examination is then continued 
with the patient in the erect position. 
\t this time, a spot film exhibiting the 
filled contours of the lower half of the 
stomach and the mucosal pattern of 
the upper half of the stomach may be 
made. It will be observed that the 2 
spot films which have been made to 
this time provide both filled views and 
mucosal-relief patterns of the entire 
stomach. 

It is usually convenient now to have 
the patient swallow the remainder of 
the barium mixture. When this is com- 
pleted, an attempt should be made to 
fill the duodenal bulb and to examine 


the structure’s mucosal pattern. Such 
an examination may usually be _per- 
formed most satisfactorily by first fill- 
ing the bulb by gentle pressure on the 
stomach, and then by squeezing the 
barium mixture gently from the bulb 
by digital pressure exerted directly 
over the duodenum. Usually consider- 
able experience must be gained by 
the fluoroscopist before this part of the 
examination may be performed well. 
Also, this part of the examination 
requires considerable dexterity if one 
wishes to obtain the required spot 
films showing the mucosa and the 
filled contours of the duodenum. In the 
adult, the examination of the duodenal 
bulb is frequently difficult even in ex- 
perienced hands; in the child, the 
examination requires even greater skill. 

When pyloric obstruction is present, 
the examination of the duodenal bulb 
is particularly difficult. If the bulb does 
not fill after several attempts have been 
made to express barium from the stom- 
ach into the duodenum, the child 
should be placed in the horizontal 
position, face down, and in the left 
posterior oblique position. Under flu- 
oroscopy, the duodenal bulb may fre- 
quently be seen to fill in this position 
when filling has been impossible in the 
erect posture. In this position, the fill- 
ing of the duodenal bulb is aided by 
gravity, and not infrequently this 
additional force is sufficient to over- 
come the impedance of a_ stenotic 
pyloric canal. 

In children whose duodenal bulbs 
may be filled only by placing them in 
a face-down, horizontal position, the 
mucosal pattern may often be observed 
most satisfactorily by turning the pa- 
tient on his back and in the right 
anterior oblique position. In such a 
position, the gas within the stomach 
will move to the antrum and pyloric 
canal. When peristalsis or gentle pres- 
sure of the hand of the fluoroscopist 
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drives some of this air into the duo- duodenum could be seen. Although 

denal bulb, an excellent mucosal-relief adequate filled views of the duodenal 

view may be obtained. bulb were not reproduced in Alex- 
Ulceration of the stomach or duo-  ander’s paper, it is clear that consider- 

denum in children is usually man- able deformity of the duodenal bulb 


itested by the presence of a crater in 
the affected structure. When such a 
crater is seen in profile, it appears as 
an outpouching of the stomach or duo- 
denum. Since most ulcers of the stom- 
ach occur along the lesser curvature, 
the profile view of the crater is usually 
obtained with the patient placed in a 
directly anteroposterior position. If the 
lesion is located in the duodenum, the 
profile view may be obtained by turn- 
ing the patient into a left anterior 
oblique position which permits one to 
see the anterior and posterior walls 
of the duodenal bulb in profile. 

The ulcer crater, when seen en face, 
appears as a rounded opacity on the 
fluoroscopic screen. In the case of 
gastric ulcers, an en-face view is dif- 
ficult to obtain unless the ulcer hap- 
pens to be on the posterior wall of the 
stomach. In the case of the duodenum, 
the en-face view is the characteristic 
one, since it is readily demonstrated on 
mucosal-relief views when the patient 
is in the right anterior oblique position. 

When ulceration is present in the 
duodenal bulb, there is usually an as- 
sociated irritability of the structure. 
This finding may freque ently be severe 
and prevent or make difficult the pro- 
duction of satisfactory spot films. 
Under such circumstances, the patient 
should be examined with the horizon- 
tal, face-down technique described 
above. 

In duodenal ulceration of the chronic 
type, and often when a crater is pres- 
ent, the duodenal bulb exhibits a 
typical clover-leaf deformity character- 
istic of chronic ulceration of the adult 
type. In the reproductions of many of 
Alexander’s films illustrating duodenal 
ulceration, considerable scarring of the 


was present in most of his cases. It is 
unfortunate that these 
fully documented with the best spot- 
film techniques. 
indicated examination of 
children in itself is a difficult procedure 
and the production of spot films of the 
filled duodenum 
frequently not easy when inflammatory 


cases were not 
However, as we have 
above, the 


even in adults is 
lesions exist. 

When the crater of 
denal ulcer heals, it usually leaves tell 
tale signs of inflammatory 
involvement of the gastric or duodenal 
wall. Peptic ulceration is a deep-seated 
lesion accompanied by vascular throm 
infiltration 
extending frequently to the serosa. In 
the healing of peptic ulceration, the 
mucosal surface is frequently the first 


a gastric or duo 


pre vious 


bosis and _ inflammatory 


portion of the ulcer to become restore od. 
The repair of the deeper structures is 
often a lengthy process in which the 
patient experiences considerable gas- 
troduodenal distress. During this time, 
no crater will be seen during radiologic 
examination. However, the mucosal 
pattern, particularly if the ulceration 
is in the duodenum, will be distorted 
and marked with radiating folds which 
center at the site of the previous eros- 
ion. When such findings are present, 
one may be certain that a peptic ulcer 
has previously existed. These changes 
usually are irreversible and one may 
expect to find them years after the 
clinical signs of ulceration have dis- 
appeared. 

TREATMENT. In general, medical 
treatment should be given a thorough 
trial, unless there are such contraindi- 
cations as marked stenosis of the py- 
lorus, repeated hemorrhages, or perfo- 
ration. These contraindications will 
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usually exist in patients of 1 vear of 
age or less. In older children in which 
the history of the disease is relatively 
short, the should be ex- 
tremely favorable for medical manage- 
ment. Proctor’? has pointed out that 
the regenerative powers of the child 
are great and constitute a powerful 
factor in favor of cure. Proctor has 
proposed that the management of the 
child be essentially the same as that 
of the adult. Every effort should be 
made to the presence of 
psychological factors which may be 
responsible for the disease. If such 
found, they should be cor- 
rected if at all possible. The patient 
should also be put at as much ease as 
possible by a controlled dietary reg- 
and by the reduction of hyper- 
acidity within the stomach. 

If medical treatment fails or if there 
is stenosis, hemorrhage, or perforation, 
surgical intervention will be necessary. 
In the case of gastric ulcer, the lesion 
should be excised. Pyloroplasty or 
gastroenterostomy may be desirable in 
selected duodenal _ ulcer, 
simple excision without pyloroplasty 
has been advocated by Proctor as the 
treatment of choice. Where the stenosis 
of the pylorus is severe, a gastro- 
enterostomy may be necessary. Proctor 
that surgery of the stomach 
performe -d in children as sat- 
isfactorily as in adults. It appears that 
the indications for surgery in children 
are not significantly different from 
those of older age groups. 

Discussion and Summary. From the 
clinical reports that have been cited 
here, it is clear that the possibility of 
peptic ulcer should always be given 
consideration in the differential diag- 
nosis of children whose principal com- 
plaint is acute or persistent abdominal 
pain. Moreover, a radiologic examina- 
tion of the upper gastrointestinal tract 
should be used frequently in the study 


condition 


determine 


factors are 


men 


cases. In 


believes 


mav be 


of these patients. The evidence indi- 
cates that gastroduodenal ulceration is 
often overlooked in routine clinical 
practice and that every effort should 
be made to determine the pathological 
nature of abdominal pain whenever it 
occurs in childhood. Since abdominal 
pain frequently occurs in children, one 
must expect that gastroduodenal ulcer- 
ation is usually not the cause of this 
complaint. However, as Alexander has 
shown, over 10% of the children who 
were referred to him for radiologic 
study with abdominal distress pre- 
sented evidence of peptic ulceration. 

It is unfortunate that many internists 
and pediatricians often pay little heed 
to the symptoms of abdominal distress 
in childhood. It is also unfortunate 
that many radiologists are careless in 
the performance of gastroduodenal 
examinations in the lower age groups. 
This is perhaps not surprising, first. 
because children are somewhat diffi- 
cult to examine and, second, because 
the vield of significant lesions in 
children is somewhat lower than that 
encountered in adults. Nevertheless. 
the incidence of duodenal inflamma- 
tory disease is sufficiently high that no 
radiologist can afford to perform sub- 
standard examinations in children. The 
examinations must be as meticulous as 
those performed in adults, even though 
this at times requires an almost inter- 
minable amount of patience. Alexander 
is firmly of the opinion (and we are in 
complete agreement) that contrary 
to general impression, the incidence of 
gastroduodenal lesions in children is 
rather high. Although it may not be as 
great as that which occurs in adults, 
the differences between the two groups 
are not nearly so great as one may 
imagine. It therefore behooves every 
internist, pediatrician, and radiologist 
to be constantly on the lookout for this 
disease and to bear in mind its possi- 
bility whenever children present them- 
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selves with the signs and symptoms of present. It is also entirely possible, as 
abdominal distress. It appears that if Proctor has suggested, that the more 
we are alert to the possibility of peptic frequent diagnosis and treatment of 
ulcer in children, the diagnosis will be peptic ulcer in children may lead to a 
made much more frequently than at diminution of the disease in adults 
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Comparative Effects of Intravenous 
Infusions of Il—Epinephrine and 1— 
Nor-epinephrin upon Cerebral Cir- 
culation and Oxygen Consumption in 
Man. B. D. Kinc, M.D., L. SoKoLorr. 
M.D., and R. L. Wecusiter, M.D., 
(Depts. Anesthesia, and Physiol. and 
Pharmacol., Univ. of Penna. Grad. Sch. 
Med., Phila.). Systemic administration 
of epinephrin is usually associated 
with a decrease in total peripheral vas- 
cular resistance and increased oxygen 
consumption, whereas administration 
of nor-epinephrin is accompanied by 
an increase in total peripheral resist- 
ance and unchanged oxygen consump- 
tion. In order to evaluate the effects 
of these drugs on the brain, the 
changes in cerebral blood flow and 
oxygen consumption following their 
administration were determined by the 
nitrous oxide method. Seven subjects 
received synthetic 1—epinephrin and 
9 1—nor-epinephrin. The rate of intra- 
venous infusion was controlled by ob- 
servation of continuous intra-arterial 
pressure tracings. 

Nor-epinephrin caused cerebral 
blood flow to decrease from 61 to 
56 cce./100 gm./min. (p < 0.05) de- 
spite an increase in mean arterial blood 
pressure from 91 to 117 mm. Hg. This 
result was effected by an increase in 
cerebrovascular resistance from 1.6 to 
2.2 resistance units (p < 0.001). There 
was no significant alteration in cerebral 
oxygen consumption. 

Epinephrin did not act as a cere- 
bral vasoconstrictor, for cerebrovas- 
cular resistance was unchanged. As a 
consequence, the rise in mean arterial 
hlood pressure from 91 to 109 mm. 
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Hg. was accompanied by an increase 
in cerebral blood flow from 50 to 61 
cce./100 gm./min. (p < 0.02). Cere- 
bral oxygen consumption rose from 
3.4 to 4.2 cc./100 gm./min. (p < 0.05). 
This effect on metabolism may be re- 
lated to the sensation of anxiety often 
produced by epinephrin but not by 
nor-epinephrin. 


Dye Injection Method for Heart Out- 
put ‘Using Wood's Cuvette Oximeter. 
G. C. Rinc, Ph.D. M. J. OppENHEIMER, 
M.D., A. Soxatcuuk, M.D., and H. N. 
Barer, M.D., (Dept. Physiol., Temple 
Univ. Med. Sch. Phila.). Hamilton 
et al. have utilized the Stewart prin- 
ciple for measurement of heart output 
in man. Their method requires that a 
known amount of dye be injected intra- 
venously and _ arterial blood samples 
be collected during succeeding 1-sec- 
ond intervals while the level of the dye 
in the blood rises, falls. and approaches 
a plate au. The plasma from these sam- 
ples is then analyzed for dye and a 
curve showing these results is plotted 
on semi-logarithmic paper. J. W. 
Nicholson and E. H. Wood (Am. J. 
Physiol. 163, 738, 1950) have been able 
to record directly the dye concentra- 
tion in arterial blood using Wood’s 
whole blood cuvette oximeter. Their 
results using this simplification com- 
pared favorably with those obtained 
using the Fick principle. We have now 
determined the deviation of cuvette 
measurements from those using the 
Hamilton procedure. In 19 subjects 
the average minute output was found 
to be 6.37 L./minute for the Hamilton 
method and 6.28 for the cuvette. The 
( 601 ) 
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standard deviation of cuvette results 


from the older method was 0.26. The 
maximal deviations observed’ were 
+-6.4% 6.4%. It is believed that 
this new method is just as satisfactory 
and much simpler than the Hamilton 


procedure 


and 


The Rate of Healing of Human Skin 
Determined by an Electrical Method. 
T. C. Barnes, D.Sce., (Dept. Pharmacol. 
Med. Coll., Phila.). The 


electrical method of measuring the rate 


Hahnemann 


of healing in experimental abrasions 
was described in previous publications 
[Barnes, Am. ]. Med. Sci., 207, 500, 
1944: Am. |. Surg.. 69, 82. 1945: 1951 
in press )]. The wound is reached by 
means of an agar salt bridge dipped 
in a cup of saline solution connected 
by a salt bridge to another cup of 
saline solution into which dip chlori- 
nated silver electrodes attached to a 
single point Leeds and Northrup re- 
cording Micromax potentiometer. The 
t-point Micromax was used to record 
alternately the potential of 4 wounds 
on the same graph (as 4 abrasions on 
the 4 
the & wound potential lost per hour. 
The healing differential is the differ- 
ence between the index of the treated 


fingers). The healing index is 


wounds and those dressed with vehicle 
but no “healing” agent. Positive values 
indicate accelerated healing, negative 
Chloresium 
differential 
and sulfanilamide powder 
minus 0.92). Arresting the 
circulation for a few minutes produces 


healing. 
healing 


retarded 
highest 


values 

has the 
plus 1.30 

the lowest 


a negative potential of several millivolts 
on the intact finger but has little effect 
on the wound potential. Clamping the 
finger gives a positive potential of a 


few millivolts. An indolent ulcer (on 


which two skin grafts failed) gave a 
potential of 75 millivolts positive (simi- 
lar but higher in magnitude to the cir- 
cular abraded area made on the normal 
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arm with sterile sand paper). Evystes 
(Am. J]. Physiol., 166, 269, 1951 


gested that the positivity of a cardiac 


y. 
sug 


wound is produced by sodium. This 
does not hold for wound potential in 
skin since replacing 2/3rds of the 
sodium chloride with isotonic glucose 
increases the positivity (usual dilution 
effect The 
sodium was previously shown (Nature 
166, 197, 1950). 


electrical inertness of 


Alveolar Ventilation of Individual 
Pulmonary Lobes in Various Postures. 
Warp S. Fow.er, M.D. (Dept. Phy 
siol. and Pharmacol., Univ. of 


Grad. Sch. Med., Phila 
pling tubes (0.045 in. outside diam. 


Penna 


Plastic sam 


with special tips wer inserted into the 
left 


right diaphrag- 


lobar or segmental bronchi of a) 
diaphragmatic and b 
matic or right intermediate lobes of 
dogs anesthetized with nembutal. This 
permitted continuous analysis of N., 
Hervey N 


of gases traversing the bronchi during 


concentration (Lilly meter) 


clearance of pulmonary N, following 
O, inhalation, in the supine, left lateral 
and right lateral decubitus positions. 
1) On each breath, gas expired during 
the latter part of expiration, presum- 
ably the alveolar gas “plateau”, showed 
a variable N» content 
lobes 
The direction of the plateaus 
alveolar N 


tion either increased or decreased late 


suggesting that 
individual ventilated un 
evenly. 2) ° 


varied, that is. 


were 
concentra- 


in expiration. In either lateral posture. 
the plateau direction varied between 
The 
plateau lobe 
varied between right and left lateral 


the superior and inferior lobes 
direction for a_ given 
posture. This suggests that areas which 
were hyperventilated in one posture 
became hypoventilated in another pos 
ture. or the emptving sequence of vari 
ous intralobar areas changes with pos 
ture. 3) In lateral postures, pulmonary 
Ne clearance was more rapid in the in- 


| 
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ferior than the superior lobe. Supine, servation 3) indicates a) that uneven 
clearance rates of the 2 lobes were alveolar ventilation is not necessarily a 
more nearly equal. 4) Periodic varia- deviation from the “normal” or “ideal” 
tions in alveolar Ne» concentration, state, and that it can vary in location 
synchronous with heart beat, were and magnitude, and b) the quantitation 
superimposed on the alveolar plateau; of alveolar ventilation must be stated 
their amplitude in the inferior lobe ex- in turnover or dilution rates as well as 
ceeded that in the superior lobe. Ob- L./minute. 


PEDIATRIC MEDICAL EMERGEN 
G. DeSanctis, M.D., Prof 
ot Pediat., and CHarRLEs Varca, M.D., Instr. 
in Pediat., Post-Graduate Med. Sch., New 
York Univ.-Bellevue Med. Center. Pp. 284; 
51 ills. St. Louis, C. V. Mosby Co., 1951 
$5.00 


L1ANDBOOK Of 
cies. By 


Price, 


[His compact book briefly d. scribes the 
venerally accepted treatment of vanous pediat- 
ric emergencies. It is arranged by 
system or type of emergency 


y organ 
and_ illustrates 
procedures which may be a necessary part of 
treatment The 


iS espec ially 


concise section on on 
since it outlines the 


treatment of most common poisons, including 


\ iluable 


those contained in various commercial prod 
ucts. This book will be useful for quick ref 
erence in both office and hospital practice 


R. H 


GENETICS IN OPHTHALMOLOGY. By ARNOLD 
SorsBy, Research Prof. in Ophthal., Royal 
College of Surgeons and Royal Eve Hospital 
London. Pp. 265; 233 ills. London: Butter 
worth & Co., Ltd.; St Louis: C. V. Mosby 
Co., 1951. Price, $9.50 

Section I of this book comprises an abk 
review of theoretical genetics. Section II is 
devoted to isolated ocular anomalies and Sex 
tion III to generalized disorders with ocular 
aspects. The marked decrease in frequency of 
blindness in the past 100 years is due to 
elimination of Although 
and senile macular lesions 
predominat« so as to make the blind an aged 
population, congenital and hereditary defects 
are responsible for the 
blindness as 


infectious causes 


cataract, glaucoma 


greatest amount of 


measured in years. Genetics is 
presented as a powerful tool in the study of 
pathology. The importance of this book can 


scarcely be overstated. W.H 


DISEASES OF THE ENDOCRINE 
Louis J. Sorrer, M.D., Assoc 
Head of Endoc. Research Lab. and 
Clinic, Mount Sinai Hospital, New York 
City; Assist. Clin. Prof. of Med., Columbia 


GLANDs. By 
Attend. Phys 
and 


Univ. Pp. 1142; 88 ills., 3 colored plates 
Philadelphia: Lea & Febiger, 1951. Price. 
$15.00 


Tuis is one of the best books on Endocrin- 
ology which has ever been written. It may 
not only serve as a textbook for Endocrin- 
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ologists because of the completeness of bibli 
ography, but will also be useful to the in 
ternist in the diagnosis and treatment of 
endocrine disorders. The sections on the 
testicular and ovarian glands as well as the 

likew ise, com 
This book is to 
students be 


one on diabetes mellitus are 
plete and extremely useful 
be recommended for medical 
cause the physiological approach is particu 
larly instructive. Of particular value is_ the 
section at the end of the book entitled, 
“Laboratory Tests of Endocrine Function.” 
Although not complete, the tests which have 
been chosen are the simplest and most ac 
curate for clinical use. It would have been 
desirable to have included such procedures as 
vaginal smear and seminal fluid examinations 
In spite of these few shortcomings, this book 
to the clinician 

W.P 


can be recommended 


GEOFFREY EVANS 
Physician, St 
1464; 51 ills 
Butterworth & Co., Ltd St 
V. Mosby Co.. 1951. Price, $20.00 

[nuts volume, splendidly planned 
edited by Dr. contributions 
by 53 physicians, predominantly from Lon- 
don. Its general object is to reflect the pres 
ent-day outlook on medical practice and to 
make generally known the detail of the treat 
ment of sick persons and their diseases as 
practised by the contributors. Surgical ther 
apy is either excluded ot 


TREATMENT. PRINCIPLES AND 
APPLICATION. Edited by 
M.D., F.R.C.P 
Bartholomew's Hospital. Pp 


MEDICAL 
Consulting 


London: 
Louis: C 
and 


Evans, contains 


where mentioned 
is discussed without the detailed description 
of the surgical textbooks. Therapy involving 
injection techniques is included as belonging 
to medical practice been 
placed upon preventive medicine and upon 
rehabilitation 

In the chapter on the latter subject there is 
included an account of the upgrading of sub 


Emphasis has 


standard individuals to Al category, a newl\ 
stressed phase of medical practice. Articles 
are included covering nuclear physics, chemo 
therapy of cancer, Roentgen-ray and radium 
treatment, sulfonamides, antibiotics, and the 
physical methods of treatment in psychiatry 
Increasing application of physiological prin 
ciples to the treatment of ill persons has made 
necessary the inclusion of much material on 
symptomatic therapy 
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The material is up to date, well written 
ind well illustrated. American physicians will 
find this a reference volume, and 
the slight variation in drug terminology from 
that to which he is accustomed will not prove 


valuable 


i serious drawback 1.2 
Rick, Drerary CONTROLS AND BLOoop PREs 
SURI witH MeENus AND Recipes. By 


Frances I. Seymour, M.D. Pp. 206. New 
York: Froben Press, Inc., 1951. Price, $2.95. 


Wrirren by a physician once “forcibly 
bedded down with hypertension”, but who 
a “Ricer” with consequent marked 
improvement, this book is designed to be 
helpful to all interested in hypertension 
whether “sufferers or scientists, pa- 
It is in popular style 
ind includes material ranging from a sum 


be came 


they be 


tients or physicians”. 


nary of basic tests to be done in hyperten 
study to the presentation of The 
Ricer’s Theme Song to be sung to the Whif- 
fenpoof tune. Those who have been impressed 
hy the probably large psychosomatic element 
in the improvement of those attending the 
Durham Rice House will be much interested 
in the statement on page 49: “The rice diet 
s the diet which has inspired song 
its followers and has developed a 
comradeship, one patient with the 
other, until the chain has encircled the globe. 
The patients communicate one with the other, 
and thus 
there has developed an esprit de corps”. One 
wonders if this should not be organized under 
the term Anonvmous”! 

Despite the very obvious element of fervor 
which runs through much of this book, there 
is a great deal of value within its pages, espe- 
cially in the recipe sections which constitute 
i considerable proportion of the volume as a 
whole, and which will be useful to both 
physic ian and patient 


Cuse 


only 


mong 


tive one another encouragement 


“Ricers 


T.D 


[CHE PHYSIOLOGY AND PATHOLOGY OF HEMO 
stasis. By ARMAND J. Quick, Ph.D., M.D., 


Prof. of Biochem., Marquette Univ. Sch. of 


Med. Pp. 188; 18 ills. Philadelphia: Lea & 
Febiger, 1951. Price, $4.00. 
Tuts is an excellent monograph on the 


physiology and pathology of hemostasis. The 
author presents a new hypothesis to explain 
hemostasis in the light of currently known 
facts. Although the new theory may need 
modification in the future, it offers a workable 
concept of hemostasis which is helpful in the 
understanding and management of hemor- 
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rhagic diseases. ‘he first portion of the book 
is clinical and deals with historical develop- 
ments, the new theory of blood coagulation, a 
classification of hemorrhagic diseases, their 
diagnosis and treatment. Venous thrombosis is 
discussed in a separate chapter. The second 
part is devoted to pertinent laboratory tests 
All of the methods are described in detail and 
are critically evaluated. While it deals with 
a complex field, this book is written with 
clarity and is recommended both to clinicians 
and laboratory workers. C. Z. 


Cuest X-Ray D1iacnosis. By Max Rrrvo, 
M.D. Asst. Prof. of Radiol., Harvard Med. 
Sch.; Instr. in Radiol., Tufts Med. Sch.; 
Roentgenologist-in-Chief and Director, Dept 
of Radiol., Boston City Hosp. Pp. 558; 615 
ills. on 418 engrav. and a colored plate; 
Phila.: Lea & Febiger, 1951. Price, $15.00 

Docror Ritvo has presented a volume for 
physicians who deal with the diagnosis of 
chest diseases. 

The text is divided into 10 sections dealing 
with the following anatomical regions: lungs 
mediastinum, diaphragm, pleura, bony thorax 
and soft tissues of the chest wall, soft tissues 
of the neck, heart and great vessels, aorta. 
pulmonary artery, and pericardium. In each 
section the various methods of roentgenologic 
procedure which are useful and necessary 
in arriving at a diagnosis are described. Some 
specialized techniques are described in detail 
such for study of the sternum, 
for demonstrating intracardiac calcifications, 
and for bronchography. Planigraphy, mass 
surveys, kymography, angiocardiography, and 
venous catheterization of the heart are dis- 
cussed at varying lengths. Considerable illus- 
tration is given to the normal Roentgen find 
ings as well as to the abnormal findings in 
disease along with adequate descriptive ma- 
terial. 

One variation from the usual in the or- 
ganization of the book which deserves men- 
tion is the placing of references on each 
topic at the conclusion of the description of 
the disease. This is an excellent way of 
supplementing the text with additional au- 
thoritative reading matter and of making 
the text serve as an index to selected articles 
from recent literature. 

Not only must clinicians have an under- 
standing of Radiology but the Radiologist 
must be well versed in the broad field of 
medicine as a whole. The limitation of Roent- 
gen-ray diagnosis as well as the author's 
practice of Radiology as a consultant rather 
than a technician or a pure film reader is 


as methods 
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impressed upon us by the fund of clinical data 
presented in the text and upon which the final 
interpretation of the films often depends. The 
author demonstrates a thorough knowledge 
of both Radiology and Medicine. 

The text material is interestingly written 
ilthough the style is prolix. The films are well 
chosen and with few exceptions are repro- 
duced well and clearly demonstrate the point 
in question. The book is long and too detailed 
for the medical student, but it will serve as 
a good reference work for the Medical Prac- 
titioner and the student of Radiology, whether 
the latter be intern, resident, or staff physi- 


cian A.A 


SYMPOSIUM ON STEROIDS IN EXPERIMENTAI 
AND CLINICAI Practice. Edited by 
ABRAHAM Wuirte, Univ. of California Med 
Center, Los Angeles. Pp. 415; 103 ills. Phila 
ind New York: Blakiston Co., 1951. Price 


$7.50 


[Hts book consists of the papers read at 
the First Cuernavaca Conference and the dis 
cussion provoked by the data presented. This 
meeting was concerned with the present 
status of the 11]-desoxvy-steroids. The papers 
ire essentially on a research plane and will 
be of interest to workers in the field but will 
be of relatively little value to clinicians. As 
is so often the case with symposia of this type, 
the discussion after the papers is more inter- 
esting than the presentations themselves 

It is hoped that the Cuernavaca, Mexico 
meetings will become an annual affair and 
that clinicians, chemists, and biologists who 
ire interested primarily in the general field 
of endocrinology—its chemistry, its physiology, 
ind its clinical applications—will be invited 


W.P 


VISCERAL RapioLocy. By EMERIK MARKOVITS 
M.D., formerly Scient. Collabor. Central 
Radiol. Inst., Gen. Hosp. ( Holzknecht-Insti 
tute), Vienna; Head of Radiol. Dept., Eliza- 
beth Hosp., Budape st; Post-grad. Lecturer, 
Central Radiol. Inst., Univ. of Budapest; 
Radiol., Steiner Cancer Clinic, Atlanta, Ga 
Pp. 612; 682 ills. New York: The Macmillan 
Co., 1951. Price, $24.00. 

THis unusual book, prepared for the diag- 
nostician, is written in the same style as the 
author’s previous book. “Bone and Joint 
Radiology”. The numerous illustrations, roent- 
genograms, and sketches are excellent. 

One of the features is the method of con- 
solidation of material into tables, including 
tables of differential diagnosis 
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The material covered is extensive. The book 
is divided into 6 parts and covers the chest 
and respiratory system, the circulatory sys 
tem, the digestive system, the abdomen and 
abdominal organs, the genito-urinary system 
and the central nervous system. 

A valuable voluminous bibliography is 
In¢ luded 

A discussion of fundamental anatomy and 
physiology introduces each chapter 


H.W 


ANNUAL REVIEW OF MEDICINE. Edited by 
Winpsor C. Cuttinc, M.D.; Assoc. Ed., 
Henry W. Newman, M.D., Stanford Uni 
Vol. 2. Pp. 485. Stanford, Calif.: Annual 
Reviews, Inc., 1951. Price, $6.00 

Ir is refreshing to find a review volume in 
which the contributors are more than simply 
cataloguers of publications. In the present 
volume the experience of the authors is quite 
evident in their critical and splendid presen 
tations of the vast amount of progress in the 
recent medical literature. This book can be 
heartily recommended to all physicians and 
especially to those in academic and research 
ichvities 


CHLOROFORM, A Stupy AFTER 100 YEARS 
Edited by Ratpn M. Waters, M.D. Dir 
of Dept. of Anesthesia, Univ. of Wisconsin 
Pp. 138: 35 ills. Madison Wisconsin Unis 
of Wisc. Press, 1951. Price $2.75 

Tue author thoroughly reviewea 
chloroform anesthesia over the past 100 years 
He also relates his own experiences in the 
use of this type of anesthesia in 250 cases 
The author concludes, from his s* idies, that 
this substance should not be abandoned as 
a surgical anesthesia. He feels that it could 
be used more safely if there were a means of 
vaporizing it under absolute control of pres 
sure of vapor which enters the patient's lungs 


L. K 


THe Cure oF RHEUMATOID ARTHRITIS BY 
PuysicAL MEDICINE. By JOsEPH ECHTMAN 
M.D., Physician and Lecturer in Physical 
Med., New York Med. Coll. and Flower 
and Fifth Ave. Hosp., New York. New York 
Herald Square Press, Inc., 1951. Pp 251; 18 
ills. Price, $6.00. 

Tue author regards the use of heat (baking 
or diathermy), massage, exercise, and mani- 
pulation as useless or harmful, or both, in 
the management of rheumatoid arthritis. In 
their place he advocates ionization, inter 


: | 
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rupted surging sinusoidalization, ultra- 

irradiation. he claims, “cure” 

rheumatoid arthritis. In support of this claim 

he presents 6 brief case reports. 

(his reviewer does not deny the possible 
truth of Dr. Echtman’s remarkable claims, but 
wishes that the author had incorporated sutf- 
ficiently detailed and numerous case reports 
to prove his point. The successful use of simi- 
methods is described in cases of “frozen 
shoulder” spondylitis, osteoarthritis, and 
numerous other subdivisions of the rheumatic 
In addition, the author 
ittempts to summarize other forms of anti- 
rheumatic therapy, but succeeds only in pro- 
ducing a superficial, uncritical, and occasion- 
illy inaccurate account of his subject matter. 

Dr. Echtman’s claims should be tested by 
ompetent physiotherapists (if this has not 
ilready been done). They will find his meth- 
xls clearly outlined in the above text. 


J.L. 


violet These, 


lar 


vroup of diseases. 


fHeERAPY OF DeRMATOLOGIC Di1soRDERS, IN- 
GulpE DIAGNOSIS AND DER 
PHARMACOPEIA. By SAMUEL M. 
Peck, B.S., M.D., Dermatol. to Mount Sina 
Hosp., New York City, Assoc. Prof. of Der- 


matol., Columbia Univ.; and Georce KLEIN, 


CLUDING \ TO 


NIATOLOGK 


M.D., Asst. Prof. of Dermatol., Columbia 
Univ. Pp. 383; 4 ills. Phila.: Lea & Febiger, 
1951, Price, $6.50. 

luis book “is an outgrowth of the prob- 


lems confronting the practicing dermatologist” 
ind contains details of “only those therapeu- 
tic measures which have proven of value”. It 
hould be a boon to the general practitioner 
with a fair ability to diagnose the general 
run of skin diseases seen in daily practice. 
In fact, its simplicity and conciseness would 
make it an excellent book for medical stu- 
dents, except for the lack of illustrations. 

Che refrained from 
being too enthusiastic about newer prepara- 
tions, such as cortisone and ACTH, and warn 
that too little is known concerning ultimate 
complications from their long continued usage 
to consider them as routine measures of ther- 
apy. It is pointed out that perhaps their 
greatest potential value is in the treatment of 
such as scleroderma and 
cute lupus erythematosus. The authors are 
to be commended for their outspoken views 
on some of the newer therapeutic procedures 
that initially heralded with over-enthusi- 


authors have wisely 


collagen diseases, 


are 


The pages devoted to methods of removing 
medicinal stains should be helpful to the 
physician and to his patients, for whom he 
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has prescribed preparations that may stain the 
skin or clothes. 

The book should be a frequently used vol- 
ume in the library of general practitioners or 


C. W. 


dermatologists 


THe INTEGRATION OF PSYCHIATRY AND MED! 
cine: An Orientation for Physicians. By 
B. Teruune, M.D., Assoc. Clin 


Prof. Psychiat., Yale Univ. Pp. 177. New 
York: Grune & Stratton, Inc., 1951. Price. 
$275. 


Tus book is the record of a series of lec- 
tures given by the author to non-psychiatri 
cally oriented physicians. Dr. Terhune calls 
his approach to the understanding of mind 
body inter-relations “comprehensive 
He then uses the term “psychoso- 
a more limited sense. 

There are chapters on  psychodynamics, 
psychotherapy, psychophysiology, psychoso 
matic medicine, and personal mental hygiene. 

Condensing so very much into 177 pages 
is a difficult job. 

The book would be helpful in a rather 
general way in orienting physicians in the 
integration of psychiatry and medicine. 


and 
medicine’. 
matic medicine” in 


H. F. 
THe Bases OF HuMAN BEHAVIOR. By LEON 
J. Saut, M.D., Prof. of Clin. Psychiatry, 


Univ. of Penna. Sch. of Med. Pp. 150. Phila 

J. B. Lippincott, 1951. Price, $4.00. 

Tuts book is designed to provide in simple 
form the fundamental knowledge upon which 
modern dynamic psychiatry rests. It is an 
attempt to introduce psychiatry as a part ot 


biology and physiology. It is an effort to 
make the first year teaching of psychiatry as 
practical and exacting as the teaching of 


the laboratory sciences. 

The book is divided into three parts: (1) 
The Power of the Emotional Forces: Psycho 
dynamics as a Basic Science. (2) Motivation 
and Its Effects. (3) Elements of Psycho 
dynamics. Doctor Saul’s background _ in 
physiology and psychoanalysis makes _ this 
approach to dynamic psychiatry especially 
lucid. The psychological manifestations of 
the “fight-flight” reaction are particularly em- 
phasized. 

The organization and digestion of the facts 
of dynamic psychiatry into a primer volume 
is a tremendous job. Doctor Saul has done 
this with much dexterity. In the initial chap- 
ters, the reader is called upon to accept as 
facts many things that will be questioned on 
a personal emotional basis. This difficulty is 


{ 
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DOS 
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inherent universally ium one’s initial contact 
with dynamic psvehiatry 

Frequently, throughout the book, Doctor 


Saul makes an almost personal appeal toward 
interest in psvehiatry as the key to human 
survival. While some readers mav not preter 
there can be 


Footnot 


presentation 
ttle criticism of the 


the authoritative 


content reter 


ences and suggested supplementary reading 
references are included at the end of each 
chapter 

The book is recommended to all those who 


wish biok att ipproach to dynamic psy 


hiatry 


NEUROTK COUNTERFEIT-SEX Impotence 


Frigidity, “Mechanical” and Pseudosexuality 


Homosexualitv. By Edmund Bergier, M.D 

Pp. 360. New York: Grune & Stratton 
L951] $5.50 

luis volume is a psvChoanalytic study of 

t wice nplicate d pi Iblem of sexual 


itv. It is really the natural outgrowth of the 


uthors previous books, “The Basic Neurosis” 
id “The Battle of the Conscience”. In this 
work Bergler reviews and summarizes his 
lier ideas about orality and the tvrannv of 
the conscience Cher he continues tracing 
ese genetic and developmental reactions as 
thev are Ww ‘pressed in “genital” sexuality 
| book is divided into 2 sections: Part I 
impotence Part II, Frigidity Each of 
ese subjects is developed by de fining the 
Scope rt problem: a section is devoted to 
le sexual development with 
pl iSIS n the differences specihc forms 
t impote ind frigidity according to the 
iuthor’s ideas are discussed: male and femak 
sexual activities are presented, and lastly, the 
t rapeut | edures ind the chances ot 
ther ire outlined 


In the } ipters de hning the scope of the 
roblems both impotence and frigidity, the 
esentati ncludes reviewing common 
fallacies and discussions of questions and 
roblems intimately related to these 2 sub- 
cts. These cl apters are quite valuable and 


oriented 
rhe chapters on developing male 
sexuality will bx more 
ll appeal, perhaps. much mors 
analvtically-oriented 


} 
ul derstood by the reader not 


SOTHIE wh it 
This is also true 
ng chapters on specific forms of 
npotence ind frigiditvy and those on homo 
xuality 


Doctor Berglez 


herapy goes, symptoms 


points out that as far as 
may be exchanged 


calls “pseudo-successes” 


ind these he 


Never- 
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theless psychi Impotence ind frigidityv, he 
says, is an illness curable by psvchoanalysis 
Doctor Berglet feels that in the cases of 


psychic impotence, hormonal ther ips fails in 
about 90% of 
psvchoanalysis should be recommended 

The Author's 
provocative 


the cases, and then Freudian 


ideas are stimulating and 


is thorough and 


His approac h 
Che book 


well organized is recommended te 


all students of sexuality HE 

Dianeres Meuurrus. PRinciptes AND TPREA1 
MENT. By Garrietp G. Duncan, M.D., Clin 
Prot ot Med Jefferson Me d ( ollege Phila 


Pp. 289; 32 ills. Phila W. B. Saunders 
L951 


Tue author has 


Price $5 io 


pre} ired a usetul mono 
graph for students and for practitioners in 
terested in a thorough understanding of the 
diabeti: Much em 


phasis is placed upon the well-planned diet 


management of patients 
which is made reasonably simple in the text 
Careful 


insulin 
discussed, but Chapter IV dealing with in 


timing omprehensively 


and its influence on metabolism 
detail. The use of 
ular 


sulin action 
lacks in organization and 
NPH insulin with added re 
needed 


Plasma acetone 


insulin when 
receives favorable. comment 
det 


agement of diabetic coma 


itions in the man 


hed 


ules for feedings and insulin doses in compli 


ind 6-hour 


cated or surgical cases have not found general 
icceptance but are parently serviceable 
methods in the author's clinic. This book will 


be of interest to all phy sicians who deal with 


diabetes mellitus in anv of its medical or sur 
gical ispects 
MEDICAL NEUROPATHOLOGY By | 
SCHEINKER, M.D., Assist. Prof. of Neuro 
pathol. and Assist. Prof. of Neurol., Unis 
of Cincinnati College of Medicine. Pp. 372 
186 ills. Springfield, Illinois: Charles ( 


1951 
CHAPTER sequences in this book deal with 
nervous system complications of cardiac dis 


Thomas, Price, $10.00 


eases, functional and structural vascular syn 
dromes, chemotherapy 


cations, 


ind exogenous intoxi 
polyneuritis and 
ilterations in blood dyscrasias, lung diseases 
arterial hypertension, and liver diseases. The 
ittempt to correlate the highly controversial 
neuropatho-phvsiological changes with alter 
itions in function of viscera “below the neck’ 
is to be personal 
and interpretations of the 
prominent in the text. The 
uniformly good 


neuritis, nervous 


commended The observa 


tions author are 


illustrations are 


t 


BOOK 


Deletions of fundamental text material and 
replacement of this material with notes to 
consult the author's books on “Neurosurgical 
Pathology” and “Neuropathology in its Clinico 
pathologic Aspects” are to be deplored. Many 
recent rele rences bearing on basic concepts 
in the field might be added to the bibliog- 
raphy; for example, studies on cerebral blood 
low and on the pathogenesis of kernicterus. 


We 


AND MECHANISM 
Edited by James B. SuMNER, 
Enzyme Chem., Cornell Univ., and 
Mynpack, Instit. for Organic Chem 
Univ. of Stockholm, Sweden 
2. Pp. 725-1361, ills. New York: 
1951. Price, $13.50 

luis book completes Volume I of an en 
evclopedic work on enzymes, the first part of 
which was reviewed in this Journal (221, 
173, 1951). This 2nd part contains chapters 
by 24 contributors who deal with the follow- 
or 
llul ises 


Enzvme 


CHEMISTRY 
OF ACTION 
| ad of 
KARI 
ind Biochem., 
Vol I pt 


ademic Press, 


mechanisms: 
and Related 


Enzymatic Hy 


enzvmatic 
Hemicellulases, 
Pe ct 


ng ens 


Enzvmes; 


drovsis of Mucopolvsaccharides; Proteolytic 
Enzymes; Urease, Arginase, Hydrolysis of 
Acid Amides and Amino Acid Amides; Allan- 
toinase and Allantoicase; Hippuricase (His- 
tozvme Nucleolytic Enzymes; Enzymes as 


Essential Components of Bacterial and Animal 
foxins; Phosphorylases Phosophoroly sis 
Synthesis of Saccharides; Transaminases; 
lransmethylases; Enzymes and Coagulation: 
Milk Blood Coagulation; His- 
tidase and Urocanase; Penicillinase; Thiamin 
ise: Enolase; and Aconitase; De 
sulfhydrases; Aspartase; Carbonic Anhydrase. 


and 


Coagulation: 
Fumarase 


As an illustrative example of subject mat- 
ter. the chapter on Blood Coagulation (pp 
1106 to 1155) mav be singled out. Following 
i general introduction, the author (Walter H 
Seeger) discusses the parts played by fibrino- 
fibrin, thrombin; prothrombin 
thromboplastin, ac-globulin and calcium; anti- 
coagulants; profibrinolvsin, fibrinolysin, and 
intifibrinolvsin, vitamins, amino acids, and 
blood coagulation. Finally, the present knowl- 
edge is summarized. This mere recital of the 
substances that are concerned in blood clot- 
ting, and of the interrelated mechanisms that 
favor or antagonize this process, exemplify 
the complexity of enzymatic action; it also 
shows the need for an un to date reference 
work on enzymology such as the present. 


gen, and 


The very full author and subiect index (pp. 
1267 to 1361) deserves special commenda- 


B.L 


tion. 


REVIEWS AND 


NOTICES HOO 
Biochemical So 
ciety Symposia No. 6, Edited by R. T. 
Wintuiams. Pp. 105. Cambridge, England, 
and New York: Cambridge University Press, 
1951. Price, 12s net, $2.75. 

the 
because of 


Brocnemisrry or 


numerous class of 
their biologic and 
economic importance, this monograph is a 
welcome addition to scientific literature. The 
subject matter may broadly be grouped 
under 2 headings: fundamental biochemistry 
of fish, and applied biochemistry. In the in- 
dividual chapters, written by 9 contributors, 
are discussed: some comparative aspects of 
the biochemistry of fish, thin proteins, carot- 
enoids, and bile salts; the chemistry and 
metabolism of nitrogenous extractives and of 
fats; the economic aspects of the utilization 
of fish. In this last chapter it is pointed out 
that some 13 million tons of fish are used 
vearly for human consumption, and in addi- 
tion other millions of tons serve for agricul- 
tural or industrial purposes. The search for 
rich sources of vitamin A and D and the high 
cost of meat have stimulated interest in the 
nutritional value of fish and thus in their bio- 
chemistry. It is well to recall that advances 
in one field of scientific endeavor are likely to 
be followed by advances in other fields. An 
excellent bibliography adds to the value of 
this monograph which should be of interest to 
many biologists and biochemists. B. L 


FisHES most 


vertebrates; 


are 


TRANSACTIONS OF THE AMERICAN GOITER 
AssociaTIon, 1950. Pp. 445; 113 ills., 2 
plates. Springfield, Illinois: Charles C 
Thomas, 1951. Price, $11.50. 

Tms volume represents a compendium of 
the best in recent research in thvroid physi- 
ology and disease. It consists of 32 papers to- 
gether with the excellent discussions which 
followed their presentation at the annual 
meeting of the American Goiter Association 
These essays are arranged in 7 symposia in- 
cluding diagnostic methods in the study of 
human thvroid disease, radioactive treatment 
of hyperthyroidism, the toxic effect of radio- 
active iodine, the adrenals and thyroid dis- 
ease, exophthalmos, cancer of the thyroid 
and nontoxic (sporadic or endemic) goiter 

The thoughtful discussions following each 
symposium add greatly to the value of this 
volume for students of the thyroid. Many of 
the controversial oninions concerning radio- 
active iodine in diagnosis and therapy are 
aired and particular interest is expressed in 
the toxic effects which may result from the 
use of large doses of this agent. C. &. 
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SYLLABUS OF HUMAN NEopLAsMs. By R. M 
MuLuican, M.D., Prot. of Pathol., Univ. ot 
Colorado Sch. of Med. Pp. 317; 230 ills 
Phila.: Lea & Febiger, 1951. Price, $7.50. 

[His textbook presents descriptions of 
neoplasms and certain nonneoplastic disorders 
that may clinically or pathologically resemble 
tumors. Primary emphasis is placed on gross 
and microscopic morphology; the latter is 
supplemented by numerous and _ generally 
excellent photomicrographs. In addition, for 
each tumor discussed, there are brief clinical, 
tatistical, and therapeutic sketches. The 
bibliography at the end of each chapter 1S 
valuable feature 

The author has condensed a large volume 
of material into a relatively small book. As a 
result, some controversial subjects are treated 
with unwarranted finality. However, by its 
very concise nature, the book affords an easy 
reterence text L.R 


LEXTBOOK OF PHYSIOLOGY AND BIOCHEMISTRY. 

By Georce H. Bett, B.Sc., M.D. (Glas- 
gow ), Prot Physiol., Univ. of St. Andrews, 
Univ. Coll., Dundee; J. Norman Davipson, 
M.D., D.Sc. (Edin.), Gard. Prof. Physiol. 
Chem., Univ. of Glasgow; and Haro.p 
SCARBOROUGH, M.B., Ph.D. (Edin.), Prof. 
Medicine, Welsh Natl. School of Med., Univ. 
of Wales Pp 918; 55 ills. Baltimore: Wil- 
liams & Wilkins, 1950. Price $9.00 


[His is an excellent book which combines 
all the best features of combined physiology 
and biochemistry. The profuse use of photo- 
micrographs to illustrate many points is par- 
ticularly pleasing. Many other figures are 
original and pertinent. The kymograph rec 
ords chosen are clear and easily understood 
Everywhere, the student who uses this book 
will be made to see the close interrelationship 
of physiology and biochemistry. This book is 
up to date and can be highly recommended 


M.O 


PRINCIPLES AND PRACTICE OF SURGERY By 
Jacop K. Berman, A.B., M.D., F.A.C.S. 
Assoc. Prof. of Surg., Indiana Univ. Sch. of 
Med. Pp. 1378; 429 ills. St. Louis: C. V. 
Mosby Co., 1950. $15.00. 

Tus book is a substantial compendium of 
teaching material. In many places, the main 
trend of thought in a section is repeatedly 
sidetracked while comments are made con- 
cerning various other loosely associated ideas 
(page 293). In other places the prose de- 
generates into a series of headings such as 


AND NOTICES 


one might find in a set of lecture notes ( pags 
193 

There are occasional inaccuracies of state 
ment, such as, “The normal coagulation time 
is about two and one-half to three minutes, 
(page 329) or unusual methods of statement 
such as, “Heparin by itself is not an anti 
coagulant and when . . .” (page 328). The 
implication on pages 485 and 486 that nipple 
discharge is not an indication for biopsy 
unless it is bloody can be seriously challenged 
Again, on pages 861 and 862, it is stated that 
a patient with a strangulated loop of bowel 
in a hernia should have decompression 
with a Miller-Abbott tube at once” before 
yperation. As this is hardly a process which 
can be accomplished “at once,” the reader 
might be led to delay operation unduly 

The text is too heavily weighted with ma 
terial about conditions formerly important 
in surgery but now perhaps better empha 
sized in other courses, such as syphilis 

While not a great text, it should be a 
useful one providing answers to typical ex 
amination questions and containing frequent 
lists of bibliographical references. The illus 
trations are fair and it appears reasonably 
well indexed IR 


CLINICS OF NortTH AMERICA, SYM 
POSIUM ON OBSTETRICS AND GYNECOLOGY, 
May, 1951. Pp. 629-940; 62 ills. Phila.: W 
B. Saunders. Price, $3.50; $15.00 per year. 
Tus is an_ excellent publication Thirty 

highly qualified authors have contributed 

papers on obstetrical and gynecologi prob 
lems in which recent progress has been 
notable. These papers are concise and prac 
tical with accent on pathologic physiology 
and its implications in diagnosis and man 
agement of many frequ ntly encountered 
abnormalities. This book should bs equally 
valuable to students, residents, and prac 
titioners. E. C. 


ETERNAL Eve. THE History or GyYNAE 
COLOGY AND Osstetrics. By Harvey Gra 
HAM, M.D. Pp. 699; 20 ills.; 20 plates 
Garden City, New York: Doubleday, 1951 
Price, $10.00. 


DEspPITE its popular title, this book is an 
exhaustive history of obstetrics and gyne 
cology written by a British surgeon and 
medical historian under the pseudonym of 
Harvey Graham. The author begins with 
ancient legends from Egypt and the Far East 
and continues his account through the ages 
to include the major contributions of the 
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20th 


sive research 


century. The book represents an exten- 
record of the facts and 
with childbirth, but the 
completeness produces 
the effect of a tabular cataloguing of events 
It is well indexed for reference. B &. 
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vuthor’s desire for 


PAIN AND Its Edited by Sir 
HENEAGE Octivie, K.B.E., D.M., M.CH., 
F.R.C.S., and A. R. THomson, 
M.D. Pp. 194. Phila.: Blakiston, 1951. Price, 
$3.00 

luis book is the latest of 15 handbooks 
yn specih subjects written for the general 


It stresses the practical aspects 
f pain with special attention to treatment. 
[he first two chapters, contributed by the 
internationally authorities, | Drs. 
Adrian Holmes, provide the 
reader with the basic physiologic and neuro- 
logic aspects of the problem. There are chap- 
ters dealing with cardiac pain, pain in res- 
piratory diseases, pain in peripheral vascular 
headaches, and other medical 
conditions. Of special interest is a chapter 
on the management of pain in children. 

This book summarizes the most important 
contributions on pain and should prove use- 
ful to the physician. A. S. 


prac titioner 


famous 


and Gordon 


conditions 


AURELIANUS, ON AcuTE DISEASES 
AND ON CHRONIC Diseases. Edited and 
transl. by I. E. Drasxrin, Asst. Prof. of 


Mathematics, City College of New York. 
Pp. 1019. Chicago: Univ. of Chicago Press, 
1950. Price, $15.00. 

luis bilingual Latin and English edition 
of Aurelianus, an important classical text, is 
the first to appear since new source material 
available in modern times. It 
ipparently is the first ever to be made into 


has become 


English. Caelius’ translation of Soranus’ 
“Acute and Chronic Diseases” has added 
value by including “considerable material 


from the no longer extant works of famous 
physicians” of Greece's classical period that 
are not otherwise available. Dr. Drabkin’s all 
too brief Introduction discusses the scanty 
fragments of Soranus’ prolific output that 
have come down to us in Greek, also Caelius’ 
Latin versions of the Gynaecia of Soranus 
and his two great works that form the basis 
of the work under review. 

Drabkin also gives a brief but entertaining 
background of the Methodist School, of which 
Soranus, Themison, and Thessalus of Tralles 
were the most important figures. Following 
their division of diseases into the three states 
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of stringency, selaxation, and a mixture of the 
two (later known as status strictus, s. laxus, 
s. mixtus), their treatment consisted of eithe1 
astringent or relaxing measures, with, ac- 
cording to Drabkin, emphasis on massage, 
exercise, bathing, wines, and avoidance of 
polypharmacy. 

This book, which might without disparage 
ment be regarded as a glorified Loeb classic, 
has been carefully, well, and apparently ac- 
curately prepared. One wonders if its high 
price, the only defect noted, was perhaps an 
effort to cut the loss on what without any 
fault of its own would not have had an ex- 


E. K. 


tensive sale. 


HuMAN Puysiococy. By BERNARDO A. 

Houvsay, Prof. of Physiol. and Dir. Instit. of 
Biol. and Exper. Med., Buenos Aires, Argen- 
tina; Juan T. Lewis, Oscar Ontas, F 
BrRAUN-MENENDEZ, ENrIQUE Huc, VircILio 
G. kocuia, and Luis F. Letom. Transl. by 
Juan T. Lewss, M.D., and Otive THomas 
Lewis. Pp. 1118; 499 ills. New York: Mc 
Graw-Hill, 1951. Price, $14.00. 

A long awaited book is at hand. The sub- 
ject matter is well chosen and the chapters 
on the endocrines are particularly well done 
The presentation is similar to that of other 
conventional textbooks of physiology. Many 
of the figures are familiar although some new 
ones have been included. M.O. 


THe Kipney: STRUCTURE AND FUNCTION IN 
HEALTH AND Disease. By Homer B. SMITH, 
A.B., ScD., M.S., Prof. of Physiol. New York 
University Coll. of Med. Pp. 1049; 153 ills. 
New York: Oxford University Press, 1951 
Price, $12.50. 

Tus well organized book fills a long felt 
need. Part 1, which covers the anatomy and 
clearance techniques, presents the methods 
and interpretations whereby all fundamental 
functions of the kidney involving glomerular 
filtration, tubular excretion, and reabsorption 
may be evaluated. 

Part 2 presents water and electrolyte metab- 
olism in a concise, clear manner. Widespread 
data from the literature are well brought to- 
gether in this section. Acid—base balance is 
included. The physician interested in pre- 
operative and postoperative parenteral therapy 
will find this part a necessary tool of his 
armamentarium. 

Part 3 is a summary of much of the knowl- 
edge of renal pharmacology. Not only are the 
effects of drugs on the kidney analyzed, 
but the effects of exercise, temperature, 
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fright, and pain, are also presented. Pediatric 
data of great value is included here. Renal 
circulation in its relation to filtration and pres 
Sure, ischemia and venous pressure are pre 
sented clearly 

Pathological aspects are covered in Part 4 
These include among many others) dis 
turbances in salt and water balance. preg 
nancy, diabetic coma, and cirrhosis Current 
concepts of the role of the kidney in chronic 
congestive heart failure are brought into theit 
true perspective. Essential hypertension is 
handled in a most satisfactory manner, as 
also are diseases of the kidney and urinary 
tract 

Students of medicine, physicians in prac 
tice, and all those interested in the kidney will 
find this book a corner stone of knowledge 
ind information on the kidney. It can be 
recommended without reservation 


1950 oF PATHOLOGY AND CLINI 
cAL PatHo.Locy. Edited by Howarp 7 
KARSNER, M.D., L.L.D., Med. Res. Adviser 
to Surgeon General, U. S. Navy, and ArtHuR 
HAWLEY SanForp, M.D., Prof. of Clin 
Pathol., Univ. of Minn. (Mavo Foundation 
Emeritus Consultant, Division of Clin 
Laboratories, Mayo Clinic. Pp. 455; 151 ills 
Chicago: Year Book Publishers, 1951. Price 
$5.00 

[He editors have fulfilled their purpose ad- 
mirably in sel cting articles of current interest 
and importance, not only to the pathologist 
and clinical pathologist, but also to the pro 
fession in general. The abstracts cover a wide 
range of subjects of practical, experimental 
ind academic s ype The editor’s comments 
following some of the articles in the section 
on pathology are extremely valuable. This 
book is worthwhile for handy reference and 
for broad survey of the year’s literature. 


PERSPECTIVES IN HUMAN MALNUTRITION. Bv 
JosEPpH D.Sc., M.B., B.Ch., and 
THEODORE GILLMAN, M.Sc., M.B., B.C. 
Depts. of Physiol. and Anat., Med. School, 
ind Joint Nutrition Unit of Coun. of Scient 
and Indust. Res., Univ. of Witwatersrand, 
Johannesburg, South Africa. Grune & Strat- 
ton, New York: 1951. Pp. 582; 259 ills. 
Price, $18.00 
Drs. Gillman and Gillman have had an 

unusual experience with mass malnutrition 

among African natives through their work in 
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the clinic of the Medical School of the Um 
versity of Witwatersrand in Johannesburg 
South Africa. The book is a distinguished 
work. It presents, for example, many aspects 
of malnutrition and pellagra that have seldom 
been adequately considered. What is more 
they stress the advanced point of view that 
“chronic malnutrition, apart from being 
causally related to specific nutritional syn 
dromes, affects the life track of individuals in 
such a way as to facilitate the emergence of 
some diseases not usually reported as etiologi 
cally related to nutrition, while excluding 
others.” 

The Authors trace the effects of malnutri 
tion not only on the individual but on com 
ing generations. They consider the whole pa 
tient; they reject the “machine concept of 
the organism’, that is, the effects of malnutri 
tion on one or two organs only 

Pellagra, a special type of malnutrition, 
they present in great detail; they give its 
medical geography”, its histopathology, its 
clinical manifestations with particular em 
phasis on skin lesions), and its therapy 

This Reviewer considers the work essential 
reading for the physician interested in nutri 
tional deficiency G. I 


History OF THE WOMAN'S MEDICAL COLLeEGt 
Philadelphia, Pennsylvania, 1850-1950. By 
GuLrELMA Fett Artsop, M.D. Woman's 
Med. Coll. of Penn Pp 256: 6 ills. Phila 
]. B. Lippincott, 1950. Price, $4.00 

Ir takes but slight knowledge of the slow 
and painful progress of women’s rights to 
appreciate the difficulties that lay in the way 
of those responsible for the foundation and 
continuation of the Women’s Medical Col 
lege, the only one in this country that ac 
cepts only women students. Incidentally, Dr 
Alsop’s statement that it was the first medi 
cine college for women is not strictly accurate 
as the New England Female Medical College. 
which, to be sure, survived but a few vears, 
was founded in Boston 2 years earlier. 

Through various vicissitudes, mostly of a 
financial nature, the school has bravely stuck 
to its course of providing “a special part in 
the total medical education of the country” 
preferring to do well in a limited field rather 
than passably in all the developments of 
modern medicine and research. All this is 
covered in well documented fashion in this 
book and makes it a valuable record of the 


school’s first 100 vears I 
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